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mumz 1 0 o%i:xtm&^^t^r-fmimBm 
:^kmmmmizm^^x . msPFmmmuPim^ 
^mmmizm-oxmmizmim^znm-rh 

mjBmzim^ixfzmm^m^imsdm^-^wm 
commtwn^j:Mzm^-\titmz. looxwc 

o xmimm^i:m^±miiT-imi^k too 
Mf-rimpmmz. ^(/)±iz%^mf(i>titz^M.x 

[il*iB2] T-im±izdAxhy>\<m^^iiX 

^j:*). mmzmm^:^'tm^i^-hffym:ijmT 

h-^x. 

MB^«^±i;Bflie:?Ax vyyY ^wm-thmzmti 
xvyyvt^^L. m}]\^\zt^^<r>^mm\^tz^ 
mi^mLx:s.\^zmt-}]mi.zmr'th-'n(r)m.^^ 
Pit. t%-n<nm^m<r)wmimm.L. mi-m 
^-mm^zdj^x hyyY ^mmt x o i^zm^j^ 

mE-M<Dik-mmmmifmzm^-^-:>. ^ti(^ 
mmmm-immmf^mwiizx^x. 2oo%a 
±.<r>wimi:^-t?>-:fM,x hyy K^fltrie-J^<o*sj§ 
mizmm'n zt^zx<o. mti-->iico^-msitt<7) 
mi^zmm^j^x hyy hmmmifjflUzmmtix^j:^ 

miimmnm. mmzioo%w±ms^mth 

T^mmzm^ txmwmtm-^'^- h ^imtixmt 

imms] y[^mi±^zdj,xhyyhiiim^^tLX 
tc^. mm\.zwim^^'rim-^i^-h<r>^fjmx 

h-^x. 

miierJAx hyy Y^mm^m&±.i.zmmthm^zmi 

a' AX hyy hi:^t^ X o izm^^lzmimtrW^^X 
iBSSiil.t*{c, ^tl^AXhyyi^mumz 



m^itlt:ibizm::fJ^:^hyyhbi^-^tm-^t: 

jfi-^ L . %m^^\z^^ UzdAXhyy H mif 

mm-k3^ZdAX\yyYt:i$^^itxmi-M<r> 
::fAXhyyh^m^ fttt-S J: 3 l,zdAX h 

2 0 0 %W±Ofti^^ *-r* :fAX h 7 y H £ , HHS 

■tmmmmm^zx ^mm-nc^^mmzmn 
ifxm^Ax hyyh immm^mzi^^^-t^':>. m 
im-^mz^-^ it:zfAxhyy¥ ^m?3cwm<^^ 

^commmmzi^'^x^m^-t&zkizx'o . ma-M 
co^mcomi^zmM^Ax hyy v-^inmiimzm 
mtLx^j:mm¥mm&-t^xmb . 

mmim^. mumz i oo%&.±.mmi^thTm 
mzt^ixmim&m-^i^- h imtixmt 
i-?>mmim^i^'- h(r>m.ijm. 

[000 1] 

{zrfAX hyyhi:m LT ^rS«H<Nitt1i-&i^- h<0S8 

Wf-mzmth. mz. ^Axhyyh^^ 

mmiz% ^ #ifc u < (, ^ 3 ^m^mz x*)xhy 
y mummmfm t . ^(ox hyy hi:. mMz 

±.[zm^th:i h ^zi. hmm/m^i^- hcnmkJim 
fcrM-rs. ^<mm^z}^^'m^ixfzimmm-^i^- 

ts:}imimm-^j:}^(o^. mm. mmm^j:^^zm 

[0002] 

{^(Timn T-mirn'mtmrn^fix^shwrn 

ttlg^^-- h LXlt. 3-213543 -t^ 
$fi^m^8 - 1 7 4 7 6 A^^m-^j:}i[Z%m^tlX\^ 

i.j:-5^:, vtm^hm^com:ti^m.^fix\^i. mm 
¥3-21 354 3^m^zm.^titzm^w<r)m.ii 
mx'\t. t-f. iM(n>ym^tTmm-m&t<r)fs\,zd 
^^AtciLm^m^mimumzwm. 

^^^mmm.mmLxmmzmmLx. m<n 
^mz-zi^^xwm^ti^mh ^^ti^ti^Wi 

-fm<^^-m6t-mt^fix^j:h%m^if^m^h.h. 

[0 0 03] !NF^¥8-174 7 6 4#i!j#(C{i, Wm 

-n^i)m&\ $ titzm-^wmm^iix -etoa^* 
It. %w^mm^i.y\,zwm:x.yx h-^-mtmrn^ 
tixtchhffiX'hh. sft*assi'>i:/{4, m^mm 
mm^kLxm^^ixtz^m^ 3,vri--^\^{,z%w 

L. ^mx.-:r<r)m&^\m--nmzmm^fzi,<r)X' 
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[0004] 

^mmi,zm^i-hzbmiiji^ixx^fz. 
[0005] :^^mcr>mii. mif^i,zwmm^t 
mmim-^^^-hism-rimz. mti^^m 

mtm-^'^-himm^zmmi-iztmm^j:. mm 

[0006] 

0 . mmzwrnti^i-^m-^i^- hcTimtHmx- 
h-yx. msK^im^mimmzmLx^mi,^:)^^ 

4"i:^i:LTMlSn««S1ta5«£7)5'f.{|j^llHKL. MKR 

mwm,ziiii'>xwm^zv\mmz^^m-h:mt . 

(nm^tW'^ti-nnzmi^^hbMz. 2oo%iii± 
<r>mm:-^^h •dih.x YvvY ^mitm^f^^mzi. 

o T H5IEnfii«5:I^SP«±cofrlB^»^ t ^1*1 Loo 

^mm^minmmm^h'mm.^.zwmizmmi 

xm^-fjMt^^-f^, 

[0007] _hieco%BHT(i:, ^-f . «i:^ri^tc l o 0% 

m^wm-k?]mf^mm<r)^^mi,zm'>xv]nmmz 
iwix. m^^mzxr>x^^ti. mm^ 

(DT^mK?:m^^^ficommkW-rf^j::t7}fi]l,zM^^ 
H ^ J; -? r R©ttSl$g|3«±iO^^?ii^i: 

ztuzxomm^cnyf^imihizzfj^xhyyv 



mmi}^ (^B\m i-o^mmm^^'^mmmzim 
mzmmixm'otii-tztizx'o , yyyh^j:mwm'& 

X h 7 y }'<^mm'\^ix'hmmm^<wmti 
mx'^ mm^m^i— h ?:mm^''^wmiTmx' 
s^itr & ^ ff)x\ mwmm-^i^- hm^xh xm. 

I. c: i: t i D , T-min±xdj^x hyy m±mm i 

[00 08] ^/S. *^BJ!(4, ^W±tC::fi.Xh5> 

h'*^•^-&§i^•c^'3. mm^zwmmmm-^'y- 
hcrtm^mx'h^x . ms^tmnzmudAxh^ 

y]^^mm-tmizmtixhyyvt:^^L. mij\^i,z 

^^ttfts J; 0 izmdAx hyyf m\H-rhm\Hm 
m.b 5rfflm-ri.isi . mi-M<^^^mMmiji^ 

Sfcj;-?T, 200 %tUi<:0#8lffi 5r*-r I. rf A;^ b 9 

y ]'mii-M<^^^mmzmm't^zb tc<t o . 
miii-n<r>mmmtff)mzmi::fM,x v=jy Ymvs. 
mnzm\%fixti:mmmmmh:mb. m 
immm^. mn^^z i o o%iiLtco#ss:*-rs^ 
im\z^^ vxmmm.^'^- v srMst sigt 

[0009] ±fecO^B3t1i, -^^<7)^(^S:^$g|5|^$:, fit 

-Hnzm^-%<n'miim.\^fM.^<smLxmn^^z 

MSfrHIteSHtoO, 2 0 0%til±cO#aitt^^rt l>::f 

^itc cfc 0 . -n<nm.^m<rmz^i^x Vyy K*«t5 
4c« ^to«liefiJ*$:. ffi:tri*]tci oo%liLlicoftS** 

^btsih. 

[0010]$ h\z. im^iii. 'F^ffiit b 7 

wm}L.\,z'^mthmz-mL-di.xvyyY^%mhx 

d-AX Yyy Y-kmnnzmi^^^fi)h\m:dJ>.x V 
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^imiiioizdj^xhyy]^ I ^miHmm t 

m%thJMb ,200 1. 3'A 

xvyyYi. m:thm.m\!mmzi,y)mi-'n 
(^■mmmzm^ mxi$.^M.x vyyv mtm^u 
ws^^-ttoo, mm-^mz{^^ Ltz -jj^-t. vyyy 

t\zi.^^ mr-n(rimmi<nmztm.-^2^x y^y 

Ymiumnzms^tixtsihmmm-BmhJ. 

hwimmm . mnz i o (^xA^Lmm-^-^ 
h-mm^z^ixmrnm-^'y- v trf^-rsis 

[coin . d-AX h 5 y H 

x~-nuzm\^'tt:>ixh, t-r. -m^^m 

-ri.*^I^SIMtJ:-^r, 2 0 0%iy±<0tf^«:*-r 

I, :d'Ax hyy¥ mm ix-n<^^^^^mizmn 

X "J . -^(^*SJtg|5«<7)^tcd'AX hyy v¥mm 

i3mzw.m$tix^j:timmii^m^$tL. mz. 

^^T-mmzm-^i-^^ t^zx*). mwmim-^'^- hi< 

¥ff)mwm'\^M.xi:>mhmm0:<wmt?:^mx'^ 
hmwmm-tti^- 1- ^m*^-:>»m^j:ifmx'mm' 
mwmm^'^~hm^xhx'm&t^:itm 

[0012] :^%mi,z}5\,^x . mwmitm-^i^- v com 

dAxhyy\^mimfi]. T^m^<^w&. mm^m 
^i^-hcomu(^mmm-tm'^^j:}i^zm^^^ 

[0013] 2|s|gBBicfcft§ rj^Sj ii^ J I s - L 1 
Umz 1 0 cmiOlBIR8&*)ftTmtT?l5iaK3 0 c 



[00 14] :^mMizm^ rxh^^Fj tii. M 

y ^y)<yhtmmitm^m^'':^y]^i-:^tfz 
h. y <y^yYt\^o^\t. ^mmt. ■k^^^'^ 

X±\^XYvyY-^1^mh^%,h'0. ^<r>^r^\,z 

\t. ^<n±\^xy=7yY(mSi^. m.'thm'i(r>xY 
y y Y<mn.t mnhtdh\,z h -^^uausi: ny-jci^ 

[0015] imm.mh fx hyymwmti t 

a. xh yy vi,z^ijii}Hfx-^<^m/i^itzm. 
^m:nmmti t i<r>mf}^^j^9^miZ7tff)^^ 
jfiflftinfi-tstts^v^a. xhyyy^im'&mz^^g. 

xhyyVI,z^-ltzW&co'J'-^^<bh5 0%. tJt 

t«i8o% mm^2o%) . x>)mi<ii9o 

[0016] 

imcommmm] mz, ^^mmmmmiz-:)^^ 
xm^mxxmmt^, 
[ 0 0 1 7 ] 0 1 a. :^?(m<7)mmifmizj: omn^ti 

[00 18] Ell (a) iz^.^timwimm-^i^-h. 
^mAXi^^ti?>mi:mmr/i>^mfiii±iz. 

rz^J^Xhyy¥2a. *^l*»og^$iit =5:1) t <r>X' 

hi. ^mm, (mum t^r^A 

-pw.n $ tiT ^ & t <7)xh ^ , mif]^ ( is^-iio ) 1 1 

0 0%iiLhc^<tM?:*LTV>i>. :JAXh7yH2a 
t±, -e««$^ri6)t2 0 0%li[±c7)f*iffiifS::ttTV^ 

[ 0 0 1 9 ] 0 1 ( b ) iZT^^timwmm-^'^- h 

{i , ^^^5 1 ±t,zmm ^tifz^'l.xhyy\^2h 
0.01 (b)-e<i. d'A^h5yH2b(7)Mfir<7)mS 

/J^$ I ^c: t *5M^ L < . $ ^> teas L < {i 3 0 SOT, 

[ 0 0 2 0 ] II 1 ( c ) (c^$ii^filf*Ji14«^v- h 
(i, 01 (b) t^L/cfit#«ltt1i^i^-Mwfcl,^T:f 
AX F7>- K2 b tm^th-:fl^XhyyV 2 c*Cf^ 
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11 (c) iZTfitfzm^Tli. ::fM,Xhyy\<2c 

c7)ifffioss*^\ 01 (c) x'iimi7{^t¥'ff^j:Mmt 

^j:<ti:>X<. m^l^tl,mTi7lz^j:oX\'-^XijX^\ 

-fX'hh^btimtLw 

[002 1] m (a) ~01 (c) tC^T^Uc^iX-ffL 

[ 0 0 2 2 ] 122 (i. ^mmm.imm.-^'^-vm 
[0023] ^mmimmMimM-^i^- \-<n'mm 

mt\i . m 2 ^.ZTnti. 0 ^z±mm 1 4 b i 19 

tit^ 'J yy^<rm^'f~f)v 1 4 a.<n±M^z. o y 

if^^tiXi^l. S^T-r/H 4 afciiA'^-yf—y 

;^ 1 4 o#4"i:>tt«i*tc . "f-m^-mmi. 

(cEa§aTV>|). :J'-yT— 7';H4*«, 

SrHIK+'C^i: LXm^T-yjll 4 aiT'IlIfe^tgh'S: 
I.J:3tS»ffi«14ctcJ;r)tS»$^iTV^&. 
yr—yfl^ 1 4«0±fflWi. :f AX h 5 V h' 1 6tfi^tf^ 
tix^^lt:h'y 1 5*^'iHiiE^tgt^i!cK0Wt'^ix-cv^ 

I.. m2X'l,i, mm<^fzif)l,Z:f^t'yi 5*i20fc'tt*$ 
itTV^I,**. ^^t7);l<t'yi 5*<i'-yT-7'7H4<0 

nj§:tri6ic?{^o T -yf — i 5 c7)±ffi{ciE5iJ Six 

;H4^i:>^>*^rt^a*iffiBg$ix, -e£7)^S(:J:-^ 
•C :f AX h 7 y H 1 6 m^mm^iti l 3±<0T8i^P 

1 105'l-fflJB^i:lg|^$ill>. :fAXb9>-Kl eii-?- 
(^^^1}mz2 0 0%JiLhtfD#^$:l-L.TV^I.. 

[0024] ^'-y-f-7';i' 1 4<mMmUi, Kllh 

2 8i}Hiibi2itilhmmM-^riX^-^l. </lh2 8 

li. i'-yf—y>\^i4(D^\-mmi^zjfm^iitimt. 
^yv2 ^(^-mi'^zmmhtifzr-'} 2 7 ttcja 

\,thitX\-^^>. i^■^'7^2 6^0flfiSggPt<±:^f'T2 5b*^ 
KDftft'^iX- ^T2 5b*f, ^-9 2A(mmm\,Zl!k 
'3ft(t^>iXJt=¥"r2 5bi:lIi;^•^-5•C^^I), t-:?24 
COlBIWSm'ff o T^:-^ 2 4 0«i:tl*5^T 2 5 a . 2 
5b, i^-\'7N26, r-y 27, fcilAXyl-h 2 8S: 
:frL-C:J'->T-yyH4lcei'i>ix, 9-y^~-fiV 

[ 0 0 2 5 ] ^MfiJKIBiDSS^at^Ji. l^r 
-y/H 4 aiJj;tA':J'-yr-7';H 4C0rtffl£a5R 



©«^SI5Wl3*«fil;l/!>iiTV^S. n^^SjtSB^Jl 

3{i, ^co4"DW*»'SISf— 7';H 4 afcj;t^^'-yf 
1 4 (Ti^'trnt l§l-aM±(=iEM$iil. J: p tell 

4 a i D tT{ioa5ij-<7))£^t{±, mi^-^um 1 3 

^i:ii03i*fxl.^^^tf0;pai:?|il 1 ^%mhfjA Kl 
2*i^{t^>ixTV^I.. F 1 2{i. ^J^^^co^^^B 

1 i*«nM^^3dfa5«i 3<^^^ffltc?a-5TRif»tt{c 
\3mwm'-^m<^m^^^\^x\^h. mm^ 
\,zm-h z. txT-m^ 1 1 ■^vmm^<n^x'%^^h 
\,zim^tix^j:h h(7)xh 0 . mnm-^£h-io^(r>mii 

|6lt 1 0 0%JJLhW#S^* LTV^S. 
[0026] nfSf«^ j^SBff 1 3 CO, ^-yy—y)^ 1 

4 J: 0 RMi^Sj^W 1 3mm\,z-&L 

X^^h^Wmi l±K;Kh'yi 5*>^>«0r^AXh9yK 

1 ei^'k'^htz)!bcn%mio-)v\&t'^^mmhixx 

nWi^^z^nXW^^CitiXii >5 , #'«<?)anfia-/W 1 

•t-|lie^flg(c3d$$ixTi-^l. « #»a-;k 1 8 i: RjSf 
^^J^tt 1 3 i:(7)rHltc^«?ii 1 1 is iy^rf AX Vyy 

l!im^illZb\Zi.y). T-m&\ liKrfAXb^VK 

1 6*JJ$-&$ii&. 

[ 0 0 2 7 ] § (i>t, n®«S»g|5« 1 3C7), Wky=i- 

;H 8 J; ►) i±fi{c{i , ^» 1 1 (r)Wi^^U<r>i^m 
T'3'AX h 9 > K 1 6 Sr W-fl. LTcO-h-^ 
721fc, t-f 72 ltcJ:i9:*"AXh7yK 1 6 5-flJBr 

Lfcmtc^«?Bi 1 ^:mmm^^^mm.\<zwmfh 

J:a{c^rttl.^l*lA2 2t*«|§{t^5ixTV^.|>. ^F*lft 

2 2{CjS^t(±, |g|*lft2 2 tcj; -^T^A^il/i^fSi^B 1 
liH\tMh-'n(r>-'vrx:i-)\'2 3a., 2 3b*<ieB 

'^nri^-^. <IflA.<?)::iy7°n-;U2 3a, 23b(4, 

0. ■lii'oc^D-Mcis^ai^i im%mmv^>>z 

x-ox. mmmiryumxT^m^i im'^ ki 2^ 

ic«o-cn«jg^tc#jg§ix;^c^«^fii i*\ ^mm 
m.<7)mm\^bw^^£-}i^. ttchhmnmznm. 
-mumi smmrnkz^^-ox^^y^^htih. 
[0028] mz. m2t,z^sLtzm^m.mmz-^\^ 
xw^h. 

[ 0 0 2 9 ] t-f , fjA F 1 2^tm'^tritzT-'im 
1 i{4;^w ¥i2i,zx->xnmmL.^mii 3<^^mm 
^zwm'ji,zm^mhfix\^<. c:iitcj:o, ^ii?pi 

l*»'R^ft3d§^«l 3cO}'|.jgM(c?&orR(Sje«(c# 

j^sii, ^mmmi:mLfzmx\ ^wmi i** 
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mmxU. ^-:?2 4{cJ:-5T^'-yr-7";H4*^ 
miKLTV^l., dco^'-yf-T'yH 40|lietcL;t*^ 
oT'-Kt'yi 5*^^>d'AXh5yKl 6*<»(t. 8l(t/o 
f 7 > F 1 6 j!)^njif^;^Si^gP# 1 3 ±0^»?ii 1 
ltC^t=#«''>TVK. Clittc;.}:'), rf'A;^ h7>-H 1 6 

$»gc^ti 3±, ■t^t>^>'?-<ospff±<oT;«!^iJi i<o± 

[0030] d-AX h^i' h' 1 6(7)««**|awrSttX7 
1 1 tiJar/^AX h 7 >- K 1 6 Srfii^^^aAT'lIlte 

5 y H 1 6 i: tfOjg^ge 1 9 *Jgp^6<)(;j|^^§ . jDfS 
D-;H8{i, ll2t1ill^Lrv>!5rV^*^ €:-:5"5ri: 

[003 1] ^W<Oima-)V 1 81; i -oT^i^^ 1 1 

ffittig-^i^^ h 2 o{i. ^ss'^p 1 1 (TMH^mm^m. 

niS«Sl^gBffl3*^/^?l#il$nTlgF^:a2 

2 J: 0 ?\mmm^h^'mw^t yy^vv caMe^t 

Sffi^tiTM^ni.. C:wJ:3tcL-cnjgi«ii^#l 

-)V23a. 2 3h\,zX^mmi^iriX\^<. 
[0032] ^iK^pl l±t:::rfAXF9yh'l 6**^^ 

mm^^ixtzmmm.-^i^- h 2 o 7 5 -y f tc 

[ 0 0 3 3 ] II 2 Tii^^-yT-yil- 1 4 3!p'-Oc:O0!I^ 

2oc?):?-yf— r/H 4 $ri:vHCj£;^|*I(c|IHK$-ti-|> 
Citl^ii^.ai (c) t^FU>:J:3(^::^■i^;^^7yF 

Lx. ^<rimidj^mmt:T^mi i±mMt^z 
tiz^*).mi (c) tzTf^itimmmmm-^i^- 

hiim}^^ii6. z(7)mmmxu. T^m^i icojmo 

bizj:^), T^im 1 1 ±i,zmm^tii dM,x f f 1 

6 muf^ t {5«f wtc LVi 0 , muf^izntxm^^ 

[00 34] ^rJb\ ia2T-{4, dl^XVyVY l(><r)M 

mwm&x.'yx h'7-x'hh^<r>mm.^ynLtz 

tK :iJ-.xVy>)^l6mmK *!^»l:S?^rV^ 

HXh hm-^\,Z\i . zlM^X F 7 y F 1 6 
b> 1 5 *-^>M» 0 ffi li#^-C-:f AX F 7 ^ F 1 6 {C 

wtmixru-Lxmm-h^j:}i. dj^xvyyvi 



[ 0 0 3 5 ] ii3{4. im^mimm-^'^-vm 

m-nmifimm^fitzmm.<r>mmi^^mmx'h § « 
[0036] m3\,z^.^rihm.mx'i,t. mnz^ 
m^ms^xR\.^\>z^mmx:^(=ixtz-n<r>'^>vh-iik 
(r>^-mm3 1 mm^^. ^ti(:>-'n<r>ik-mm 
3 i\,z:fM.xvy>\^ 1 6 a^m^mhztxmwm 
W3Ai:^mh. -euT. mm\W3A^K-imf,zi^ 
-kth z k Tmmmm^i^- f $• 3 7 mm^ti^ , 

wWfSiitgaTii:, -«tfO*;Sl§g|IM3 lc7)9-^-:^0 
*31^»3 1*5. F4 1 aO-JlggPtcKOftft 

^>ii5t'<.;l'F«4 2a, i^->r7F4 1 bcTj-iSSPfclSO 
#ft4.tiyc'<./L' Fm4 2b, i^A- 7 F 4 1 c <7)-ffigPlC 
mtiHhilfz<)l^VM42c . i5XX/xD->l-5 0<D- 

m^zx^xmtixui, mif<r>mm^3 
>'-v7 F4 1 si<7)fmmzjtsi'oiHf(>titi<ji^hm4 2 
a, j^^7 F4 1 h(7)mmzmmi-k,tifz^)]^hm 

42b.>-v7F41c (Dimmzn 0 Wf htltz^fV 
Fm42c. iii.Xfu~)V5 0<7i^l>miZii^X^hiX 

x^-^h, 

[0037] -1j<r>K)V F$4 2 c tJi^T 4 6 c 

ht^^-i' Aeh<r)mWzmm^1xX^^h. ^- 

^'4 6b$rlIIKigiJ$-ii-§>:i:T', ^cO^-^46bc7) 
i):<]*WT46b. 4 6c5::n-L-CxA'7F4 1c, 
itlfi^-V 7 F 4 1 c<?3MS<^'<7U F»4 2 c fcfE;t '?>tL 
^ix(c<J:>9, v-^7F4 li5J:tX-«<7)'<;WF$4 
2c*«L. ->pfO*Sl§g|Jl!t3 l<rm^zm\P\^z\i 

3 1 m tm&xmnHzm^^^ixh . 

[0038] 3 1 {zmh'^-lV F»4 

2atn-yl.5 0(OHiOg|5ii-{4, -?-^t4><7)^j^Sftgii$f3 
1 1 d-AX F 7 > F* 1 6 a mi) ?t«)«0il«2:1i 

)S-f^'Jv/3 2c7)|*iilS:Ji^TV>.S>. 'Jy^"3 204' 

tg-r.&1SI!tc7)n-7 4 9(CJ:-5T U y/3 2c7)4j.i:'tt$: 
lais+'ll^t LTlHllK"IfigtcSj$§ixT»-^l.o 'J >^''3 2 
£0F«g^ffl{C{4, ■?-<50n^^r|nltMii|^#3 2 a*%M$ 
fLTV-il,, -?-c7)|*lli3 2aW4, t-^'4 6 aOiHEW 

tm^m>izmmhtifz^7A 5 a*m-ir^?v^ 

I.. ^:-^4 6a<;0||):»3AWT4 5ai>J;yt|*lg:3 2a 
J: o T 'J yjJ^ 3 2 ICfs;?. C t {C J: 0 , 'J y;/ 3 

2 if-ncn^-i^mi 3 1 S0#-g|3tf0iiEI^ [HiK-r § , 

[00391 ')>y3 2i,z\,i. f^^rtiicfia-r 

l.^h'y3 3*<#|fc]R0#{t4.itTv^5. ^ti^ti<r>7i( 
f>-3 3{i;>^-v7F3 3atj;-7r'J>'^''3 2(c@Ik^ 
tgtCffiOtt(t^>iXTV^|,, 113X14, SfficOA^a^tC-Kt' 
ySS^no^^ltS^SixTi^l.*^^, ^S!Ci7)*'t>3 3*5 
U ^^3 2<?DI*ljgffi±t-?-iOm:^|6ltiSoTM^^.a 
TV^S. -^iim<^^t'>-33W4d'AXF7yFl 6 
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xhyyV 1 6 3it:^m^t:ib<7)4^'r^i}sm]&^tifzm 
raws 3tiK #'-Kt>3 3tC«/Et-CaS(IK0#{t4> 
i^T^^•l>. Zili^<jyy3 2. ^St£7)-t'h>3 3 , iiJj; 

r/mm 5 3^ ^-^^ 4, . -m^-mm 3 1 oiiH 

StioT. :/AXh7VH 1 6 a.tl^-n(r>^im^tt 
3HzdM.Xhyy]^16a.^^^ni,f(:,tm:dl,Zd- 
M>X h ^y H 1 6 a*s^|*l§ixS , 
1 0 0 4 0 ] -nc0^^m3 1 ^^i3V^T, h 

7 y H 3 1 nif htiim. i5i u'^<7)m^z 

0 tfil-fiX«0*Si$g|5W3 1 m^^thT-:f)VA 8 

1 *^'fM!)'5rsg(cfs^-ri.?«4 8 a.mm^ixx\<^h . ig 

fiiS;ltVl^ h 4 8 b l,Zi.':,X'r-~flV'A S(r>m:M'Bth Z 

tizx*). ^ti^tKo^^m 3 1 nfimA 8 a izm-^ 
10 0 4 1] *s:ita!tt3 1 ^7)^^T:^|S]Cfc^tl. u vi?' 

3 2 i •? t±SiJic(i. -Mcr,^^m3 1 £7)^(02 
rat^^?Pl 1 aSrtti|i&-rS;t*Oo-;W4 3b*«Eg 
$#l-C(-''-&. ^^?|j1 1 a.i,i. Sffi*|ti]t7T^A--*W 
?iJ$il-C=&l)ti7)T3iO, «*|6]tCl 0 0%tLh«7)#K 
Sri^UTV^I., n-;U4 3b«o±:trlc«i, ^«Od-;M 
3b(C(6](tT^«^Ul 1 a$-jMi3a3-t;ti6cOD-;l^4 3 
a*5iBS§nTV^|,. i^^, *SJ$aJ«31c7)^ff:fr|6] 
{:*3(t-S y y^3 2 J: 9 tTSSffllTti. J^gp 
«3 1 iOiffllT-JP^i/i; 3 5 afcJ;lA'n-;l'4 4 a 
(:i-5T5I(^^l/::§fSv'-h3 6a*5^ffL, t&^o. - 
McO^^nUU 3 1 cOTaiTjDfix 'J>-:/35bfcJ:tA' 
u-;l/4 4 b C J: -5T3g<i>fl.)t«fflx- h36 bti^Mf 
LX\>^1. »x U y^"3 5 a i: 3 5 b t 
-h36a, 36b t ix.& J; 3 IC-f-il-eilcOjn 
SftvUvr^^ieS^iXT^^I., i!llB?!lxUy^3 5a, 3 

5 hco^Mticommmzim^3^3 imit 

iO±:^Wi, mSv— h-36ai36b OHtCi^A, 
^^^51 1 h^'M'0'^tsfz)ib<7)a-H'4 3cfmM.^tl 
tt^l.. SD«xyy^'-3 5aJ:DtTfiWi;, SfSi^- 
h36at36b (^fSizT MA' ^T^mfS llcimTrk 
tfit*:><7)n-;P4 3 d , 4 3 e*»lBK$fLTV^«., ^ii 

^iib. iich, mi]mz7 7^^'^—/mmtix 

^rl. i. (^-C?) 0 . 1 0 o %l:Xt<r)imi^ IX 

[0042]3-i.Xb5yK16 aOWMJifi-aj^ttX 
^XbV-T^O, a'AXh^yHl 6a$-^ii?51 1 



a. lib. 11 cco-f-ii-fixtcgf^-rSJta^lc. JD|» 
v''jy/3 5a. 35b, fcJ:ygtSv— h36a, 3 
6hipmf(3iXX\'^l. o-;l^4 4a. 44bi:Jllf5j^ 
'J>'y3 5a. 3 5bi:{Cj:-5Tji^$ixTV^S^x 
- h 3 6 a , 3 6 b*^ ^^m3 1 t WiMX-^t 
hXdl,z^j:'iX^-^h. C:mcJ;0, ^^^til 1 a-1 1 
c b :SKX h 7^ F 1 6 a.):.<n^^ifi%Wcy 'J yf3 5 
a, 3 5bcO:i>yrtJ:-5Tl«ffli^-h3 6 a, 36b 

[0043] D-;l/50c7)±:^ic{i, -?-c!QD-y|^i:Jit; 
EKt&lsHK-^'f 74 7&W«tc«B;i^j^-v7 b*f|ES 
§fLTI/^l.. -?-tfOj/^7htfiH;t<iixyi-*t<7)IIIK-f'f 
7 4 7 (i, 3 1 i,z^%m^ivtz dKx v v 

y K 1 6 a Sr , ^ix^K<nik-mm 3 1 (Timxm 

v^7 hs0jafi^Win-;l'4 3 f imw^hxa 0 , 
j^^l. J: d t^mft-f^ 7 4 7 tc<t ^-'AX h 7 y K 1 

6 a s-^jiBf-ti. c: t xmmm 3 1 L7t«» 

Wim.'^ry- Y 3 lifi. u-)VA 3 f $r^* Ut^Ko 
-;^3 8^tJM'9ffi^i^^. mmim.-^ly-V31 
\t. m^Sidt^PiPfBl 1 atCd'A^^h^yFl 6 
lib, lie *^'Sl$fLT«$iit: 
^lXo-;k3 8ii, ^ia^coisiKlglil^ScJ;') 
TIHte^-fr'^ixTiiO, ^BSn-;p-3 8(w«#Sltt1t^ 
i/-h3 73i«i^iSX<i,tiS. i^]RD-yl^3 8 2:llWE$-ti- 
|.IB»iia{i, ^«i?Rl la. lib, lie $-Kit7 

;P 3 8 J: S ffi#litt«^i^- h 3 7 § IX OWf^t 
iO, »3t7^>'{c^ii*l la, lib, llcCO^ 

[ 0 0 4 4 J <j:t:, ±.m^ 0 ^zm^iixrmmmmcr) 
[ 0 0 4 5 ] ii*, -Mmmm3 1 ^ii:^f«iit^ 

43a, 4 3atCj:-9TJFii^l laS-ffi»^tS. ^ii 

ffil 1 ai3^if~m^-mm3Hi, hhkl-cv^^ 
y^3 2<7)mmzm\ ^^\iy3 3i}^t^(r):fAxhy 

>- K 1 6 a *^-*t£0*3a$gl5ff 3 1 1 1 a 

^•ft*>ni., ZtllzX*). -Mcr)^^m3lc;^mi>Z 

zfj^xhyyvisa. timirmzmn $ a-csr i. mmfi 
iifi3 4tR^imi 1 a.cr>±miiJ:xrfm(o^ti^ixi,zm 

[0046] mSi9m34i5XX/^im 1 1 a{i, -?-cO 
±(i*>'5>«*&$n/v:^iSf|il 1 bt. Tlffl*»'b«*&$^l 
/vi^^ffi 1 1 c tmz. tei^ij yys 5a, 3 5 b t 
J: ^TSIM^-- h36afc36bc7)S, t^4o*>jD»>' 
'jy:?'3 5afc3 5bcr)PBltS^;^3ASixl., ^ilK<i: 
0 , -etVoCOJlBRi^ 'J y:J^Ci -CfilEJiJf* 3 4*CF«i 
^Pl 1 a. lib, 11 cc^fix-eixt^-^Sti, -5-^1 
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ffltfilieM<^34$::n-UT^iBi^Bl 1 b^^^-^^ti. 

tmsi 1 a(0'mizimmw3 4t:-ffLxT-tmii i c 
[0047] ^com. mmna^s 4 (^mifimm^mK 

n-;l'5 0 i 0^-^-^ 74 7 b(^mi,zm^Q,tili, Z t 

x\ ^h.x b 9 y K 1 6 a,ifimm>m 3 1 mmxm 

!|S:h^74 7{c<J:-oT«$^iS, ^MciO, 
ttH^i^- N 3 7 *^-jl^(7)*SftpgPff 3 1 C7)^ii-pix7&» 

>VA3f^^^hXWdCQ-)\'3^^Z^%^hflh. fit 
f^ffltt^^v— h 3 7*>^>:«-M$^tt*^g|3«3 1 K 
#*t?ti;^0:rAX>7yHl 6a(i, l^iggtfSl 
(Cj:-:>T*^gPM3 l*>^.K8*§ill). 
[00 48] il3c7)iiJg^a-C{J^ yy^32^^h'>- 

|6lfc0e?-^l.^i:tJ;O. 01 (c) fc^L7ti3(c 

mt^ i t tict 0 , n 1 ( c ) tc^ L-tfifi^co^ffiitt 

3 1 co^ffiSSi: . y^-- 3 2iO|BHKJSjKi: SriSS-T 
^ClttiO. -1fb>3 3*>^Ml>9ai§ni.d'AXh5 

[0049103 {c^L/cMiisia-cjs . 1 a 

(i, h 7 y F 1 6 a;;)^^s»g?i^ 3 1 (c^l^ m 

tyixhm[<nmmx'm.'yAy\,zim'^ixh, ^oj: 
5=s:Ji^{::, ^n^pi 1 ^<r^m^m,\z2mpm^^ 
Wb.-^h'tx\m-fh):.. io<J5i8aiigr2tJ:«o«n* 

T 'J y/3 2<r)LmiX-mm\ l a^ttl&L. ^81^15 
lib. 11c ^m.'jA yfci**&L=5:V^«^{c{i. 
1 1 atOMtlt :f AX h 7 y K 1 6 a*igf^$iiyi 

[0 0 501 §/i>WJ. ^ai^l la~l ic<oa*>^ 

1 1 a , 11c $:(*J&-li-f \\ha^7i.-^m 

a. 1 Ih^mk'i^^z-mmi 1 cco^^ffil&UTt 
arA;^h7yHl 6a*«;fei:!§gp 

«3 1 {zmmhixtzmz-mmi i bSfdiii c 

«D)t(ilfc:^"AX h 7 y H 1 6 a*<J$^$il/ifi|#^tt« 

izT-m^ 11 b 1 11 c am-fi t . 2 t^coT^m^ i 

lb, 11c coraica-AX h- 7 y F 1 6 a*<gl5*it/cffi 

[005 1] ii3f ii, -n<r)^-s.^um3 imtl^' 



mix\>yimii^j:\\ mm. ^m^^tixm 
^com^izii. ^m(7)m. mmm&m^ 

1ffflHZ-^m^^^<^^^W^mifil la, lib, lie 

[00 5 2] m3xit. ^^m^3itix. 

t, . tfAX h 7 y H 1 6 a <0$f®*i|a^^ttX7X b V 

-X'hl^^co^Wcom^^LfziJK 'ih.x h 7 y K 1 

:/'AX h 7 y H 1 6 a A^.-jify 3 3 A^^j^ O 
flJS ^^Jt8*,i^■C::f AX F 7 y H 1 6 a \Z^-mxr\y 

-Lxm%-th-^£)i. d-AXh^yn l 6 a-^co^fj 

[0053] S4{i. *l|Hfl<7)«l#litt«-&i^-h<0SS 

Wjmi^m^^Ktz^m<n^t,\<z\^(nfm^<tmmmx 
hh> 05 ji, 04tc^§fL^s?ji^aco±ffi0t'S> 

0, 06{i. 04fcJ:t/"05t~^$iiS*Si§gB<^^t£ 
;'cLtS^t?t(iffl0T"S)§. 
[0054] 04tJj;tX05lc^$ix&S3S^ST-{i;, 
*ieftV^l:«co*S^gi5ff7 l*>mi6ltraii^ 

7i{i> ^<mwzmmhfifz-n(r)^\.^9\ 

i:: i ^ -C 7 U- A 8 2 ±(c|lI^^fg{clS 0 # tt 'b^i.T V ^ 
2., C:ii^>7k-A8 2t}J:t^S{t91{cJ:or#^ 

i7)*S^|[Ptt7 \ff^-i.^^h.x\^h . :.iii^<nm^n 
miwt. \m:thwmzx->x-s.\^\.zn\:.-nnzmk 

[0055] -M<^5^;SSgm7 1 iO^^cOffigPtd-A 

X h 7 y F 1 6 b ^^%mhfz^(nm.^^m.i 2 

rt^a7 2{i:. ^mthmmi'ZX-iX-nffim.^wm 
7 i(r)mmx®^^-tih,ixh. c/AxF^yFieb 
(i. ■?-<o«$^riti]CC2 0 0%tLhco<Wltt5-fl-LTv^ 
*^rt^l7 2{i:, 1'S»47 2a. Sagp^7 2 
b . mm'rtl 3 c , J:l/^5fe^gg|57 3 dtfOlifiiML 
T@t>'l.ie«gi5«*^'^=5rSiWi)l.. ^%^|*l^fi7 2 
(OIlIlK4"t4:*2£«7 2 a*>'Ea$fiTi3 0 , 4'2«7 
2 ai7)?|.|gffi(c(iX7°D^r .y f 8 4 d*<iS{t^)aTV^ 

h, mm.mi 2 b(±, 4'SW7 2 3.i,znLx\mm^ 

^£-nmz%lf^ WgP:»-7 2c{i, *Stt7 2ai:W 

^^•[filtCgy^'TV^I.. 3 d(i, ^^TgE^^7 2 c 

t^hm.nmw.i 2<r)m%.^'i^z^i)^->xmifxii^ . 
[0056] 20*^1*7 2 ai*iw±. 

AX F ^y H 1 6 b*«%*»^l^;tft'y 7 5 J: 0 ^ ^<7):if 
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tl^. 4'S«7 2at;Kt>7 2tcOHtC{i, ^87 a 
miS.^ixt:mP^Wi8 7*iea$ix^i5 "9 , rt^t'y 7 2 
*>f>(7) af AX h 7 >- H 1 6 b A>yv8 7 a LT ■t'^W 

7 2amzm*)jhtiX^, 4'S(l!l7 2atSEa5i«-7 2 
bt<7)}g^lC(4, ^i^^rt^S7 2^, 4'S«i7 2aS- 
m^-^tiSij'^k(^i^^-^h^<DfMz. WgK:«-7 2 b t 
W^rflSft:^ 9 3 <J: Tft 9 2 0 #{t ^>ti-C V ^ 
I.. 

[00 57] 1116 t^^-rJ; ^ tC, -1iicr,^^^m7 1 
AX h 7 >- F 1 6 b*^-fl^^-r&(^^g?h IXCOX^^ y jL 

m(>zm^xm^^tix\,^i. x^ija-?i7 4a{4, 

•?-<?)»K:{4*:)a* titizfAX h 7 y H 1 6 b 

1^7 1c7)[l]!|S|SmcffoT, *^§|I«7 1C0:R§:^ 

tti. 'e*i-en<o*ii^tt7iwi, -fitj-nHss-ii- 

8 6acr)9mmi,zl,i. V a.-iM7 4 a<D-^bm^ 
'yi:zX^'Ua.-m7 4bm^^ilX\.^l. Z(7)^d^j: 

m&<D-n<:oik^mim i x-a. 05 cs^i-j: a tc-e 

il^.<7)R3{C:?'AX h 7 >- K 1 6 b *^'1«:tri«nfcE?iJ$ilT 
=3r^aiffi?'J*7 3*5#*^g|5«7 KD^mbmz^-^ 

xm^^ti. ^</)mmm7 3tmijmzmk^^t(i>tL 

6. ZCOt^. *3dta5«7 li^MiMS^V^d-AXh 
^^H 1 6 b{4, ttg(t9 1 COp^m'PMMS 6 a^jlii 
■r«.IS^fc, X^"jA-«7 4afc<i:t/7 4bcoffl^CJ; 

MzWmtLh. 

[0058] -Mo*s^a5fl7 1 «r^(c(i, mmm 

7 3 ?:fe^;^^Ji^T'llIK•tS-S^<0:^•y7•^-;^7 6 a , 
7 6b:<)i'EB$^XT<.-'l.. ^7t, -77'o-;1^76a, 
7 6bc7)±illC{4. -?-iX^><7)D-;l.raK±ffl!l*»^>^«Rli 
1 1 d2-tt*§-rSittf>cOD-/P8 1 a*<ieif§ii. 
rD-;l^7 6a, 7 6 bcOTfiltCJi, -efL'^OD-/!^^ 
tcTffliJ^^'^^18^1 1 e ?:mi^-t^fz^c0XJ-;U8 I b 
t<m.^tlX\'^i>. iOi^^rmtli, :x.yra-;l. 
76a. 7 6b{Cj:-5T^«i?Bl Idi: 1 let(5DlSlt 

mmm7 s^m^&titx ^fii^mMthzttK' 

1 epi^^j:m(i¥mm^i^-h7 7tiiim^tll. 

»1 1 d, 11 eCO^tL^'tiii, yr-^^'^-imij\^ 

izmmtix^j:^i>(^xho. mu(^ (muf^) tci o 

0%tiJ:(7)#S5:*L-CV^|.. 

[0059] -ncr)^mm7 l *»^>3ll')aj$tlfv:«l 

»fm.m-^>—h7 7mw}ij\t!\Tma±. a-)U8 



h- 7 7 ^ i^^S^ts1}m=y ') yy7 8 a^J:l/=.'y Ta 
-)V7 9 a*iffia$^ttV^I.. S ^.{C^tfOTJIiJWi. 

fiiffiitts^x- h 7 7 mmtsMmiy >j yy7 s b 

fcJ:tX--yro-;1^7 9bi:, f ix4><?)ra*^4>jS')tt!$ 
h 7 7 S: , n-;U8 1 d L 
T^I'ffil.^SXD-yl.Sl e*iiei:$ixTl.^^, ^Kd 
-;k8 1 etctj. -C-^tS:lll<6§-ti-SllHKl^ilSt LT 

-Y7 7tmm^')y-y7 8a}L-kmmhn.\,z\i. -e 

•^i^- h 7 7mmjy u yr7 s a</)*>mmi,zm^iiiif 
hti. Wk'y^}yy7 8h±.^'^m-hmi,z\i. ^<r>>- 

0 ynzyfwm 1 1 d mmt^ x o izmi^mtm-^iy 
-h7 7 ifimmi^ y y ^^7 8 b co9i-mi,zmmifii>ii 

[ 0 0 6 0 ] s/c, zcommmui. ^^ma.7 2 

^«-*^^tt7 1 ^^m^^htiiibcnmSi^&t tx 
^-:$'83timihiXX\'^&. i-i^8 3cr>^mmz 

a. ^^f^mm7 2 b-ucr,^-^^m7 1 ^m^^-^ 
ifzib(^m^m8 5amm^tii>bmz. mijcr,^:^ 

^m7 li:. ^fm85b^j:if^itbxmm^?>t: 

tbcOXrxD-iryhSA a^m.'Onif^tlX^^l, 
8 5atJi:, ^-^8 3<7)B):^2r*^l*IIIS7 2tce;i 
hfzibcDxralr y h 8 4 c t . -1}(0^^m7 1 
<Dmm86 atm^^^^M86bi<JR<0mf(:>tlX^^ 
h. xrD^-yh84ct84dfcfc{i;. Wi^-^\%lh 
tilMi-x-ySg aim*)iHfti>tlX^-^h, -U. 0 
teltS 5 b e7)-3ffi(c(i:xra^ N 8 4 b OWfti^ 

^t. fM{c(i, ffi:frco*s}$gpM7 icommaeatm 
^^o^ms 6h tf}m*)mhtix^-^h, xrairy 

h84at84btC«, Wrh^:&ti>tl>fXDi-:^-y8 

9btim'om'bixx\>^i. 

[0061] zcDm^mizii, Aisasff 7 

1 l*}tCflt»&$tLl.*9 O^^i^^Wf^iiytr^h'y? 5 a 

5:, 'mi:ZlL'tXmimiXi>J:\\ t:h->7 5a*>£> 
^'3iiJ§ixl.*9 0ii:. *3a$gK^r 7 He fev^TWiJ 
#:7 3c0^t!i:fr|6l±i?[[IItoraniffij!)^^>*S:j%gp^j7 1 1*1 

izm^ti, fmmmm^ti. itz^-ox. ^9 

0 li , «IE?iJi* 7 3 o«:^ri*]MSffig|5T'3f-Ax h 7 y K i 

6 bco;i~rcomt,zmi-^x 0 ^z^-mun7 1 1*1 

Sra^TiiaS^ni., C:«0j:9ttTiiie5iJf*7 3<0M 

fflgPt^go^riifittciD, S5t7-^ >±-C-3'AX 
h^y^l 6b*«iife9 0lci;-5T3tJ$^ix.6. ^<n^M 
fitlB^Jf* 7 3 tCfc V ^■C :^ AX h 7 y H 1 6 b eOiS?iJ 

if^.9oi<zX',xm^ti. ttz. mwmtm-^i—h 

7 7<7)^&m±ti . mim^^^i^- h 7 7 mm 

v-yy^7 8a^7Sb^aji-r^^t(4, ^(Di^-h 
mv^i^V y:$^^zmt^ti^ 0 t^rofc^&t. ^i^9 0 

A*, mwm'm^i^- h 7 7 tiimi^ y^*»/i,§i# ri 
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[ 0 0 6 3 ] i-f , 2<mmm^z^'>x 

16b*«-St<7)*S1$8|5«7HriS§#{t4>ixT. ^ii 

m<7);^i?';jz.-«7 4a|*It{i:i6aiiX.|.. (ii^Ji^ 
iX/v! h 7 y H 1 6 b (i , 7 1 c^ate 

Wf^tC J: oT'?-t7)g|5^f<?)ft#:fr[6i^i: Xipy) A-m 7 4 
artS-jM/i>ntVK. ^IX. *^rtgS7 2(7)[I]!j!E{C 
J: "5 jI^Wc«l*&$^i/v:3'i.x h 5 y K 1 6 b t J: 0 , 

-Mcri^-mmi 1 rat-n-'Ax b 5 y Kco«ie?ijft7 

[00 64] JW', -77*D-;l/7 6a, 7 6b(c:J:'9 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the manufacture approach of a compound sheet of coming to join a rubber strand 
on a nonwoven fabric, and having elasticity in a longitudinal direction. Said nonwoven fabric a 
** form in the shape of a cylindrical shape The cylindrical supporter material for supporting by 
carrying out, The process which prepares the yam guide apparatus which guides a rubber strand 
on the nonwoven fabric which rotated the outside of said cylindrical supporter material by 
having made the medial axis of this cylindrical supporter material into the center of rotation, and 
was supported by said cylindrical supporter material, The process which leads the nonwoven 
fabric which has 100% or more of ductility in a longitudinal direction to the peripheral face of 
said cylindrical supporter material, and carries out the ** form of said nonwoven fabric to the 
shape of a cylindrical shape continuously along with the peripheral face of said cylindrical 
supporter material, While making it run said nonwoven fabric by which the ** form was carried 
out to the shape of a cyhndrical shape in the direction parallel to the axis of said cylindrical 
supporter material By rotating said yam guide apparatus, showing the rabber strand which has 
200% or more of elasticity to said nonwoven fabric on said cylindrical supporter material with 
said yam guide apparatus The process which twists said rubber strand on said nonwoven fabric it 
runs by the shape of a cylindrical shape, The process which joins the mbber strand twisted on it 
to said nonwoven fabric it runs, The manufacture approach of a horizontal elasticity compound 
sheet of having the process which develops continuously in a flat-surface configuration and takes . 
out said nonwoven fabric from the shape of a cylindrical shape in it, pulling apart the nonwoven 
fabric to which said strand was joined fi-om said cylindrical supporter material. 
[Claim 2] It is the manufacture approach of a compound sheet of coming to join a rubber strand 
on a nonwoven fabric, and having elasticity in a longitudinal direction. The yam supporter 
material of the pair supports said strand in case the laminating of said rubber strand is carried out 
on said nonwoven fabric, and holds the condition of having kept spacing of abbreviation 
regularity in the longitudinal direction, and it mns in the same direction mutually, The process 
which prepares the yam guide apparatus to which it shows this mbber strand so that the 
perimeter of the yam supporter material of this pair may be rotated and a mbber strand may be 
twisted around the yam supporter material of said pair, With said yam guide apparatus tuming 
around those perimeters, mnning a lengthwise direction the yam supporter material of said pair 
By twisting around the yam supporter material of said pair the mbber strand which has 200% or 
more of elasticity The manufacture approach of a horizontal elasticity compound sheet of having 
the process which forms the horizontal array object with which it comes to arrange said mbber 
strand in a longitudinal direction mostly between the yam supporter material of said pair, and the 
process which joins said horizontal array object to the nonwoven fabric which has 100% or more 
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of ductility in a longitudinal direction, and produces a horizontal elasticity compound sheet. 
[Claim 3] It is the manufacture approach of a compound sheet of coming to join a rubber strand 
on a nonwoven fabric, and having elasticity in a longitudinal direction. While keeping spacing in 
a longitudinal direction and being arranged so that said rubber strand may be supported in case 
the laminating of said rubber strand is carried out on said nonwoven fabric The supporter 
material of the pair which each rotates in order to move the rubber strand which each has the 
engagement section which engages with this rubber strand in order to move the rubber strand to 
support to a lengthwise direction, and engaged with this engagement section to a lengthwise 
direction, The process which prepares the yam guide apparatus to which it shows a mbber strand 
so that it may rotate around the supporter material of this pair, a mbber strand may be made to 
engage with the engagement section of each the material of said supporter and a mbber strand 
may be twisted around the supporter material of said pair, Twisting around the supporter material 
of said pair the mbber strand which has 200% or more of elasticity with said rotating yam guide 
apparatus, and making this mbber strand engage with said engagement section By making it 
move to each rotation actuation of said supporter material with the mbber strand which engaged 
with said engagement section The process which forms the horizontal array object with which it 
comes to arrange said mbber strand in a longitudinal direction between the supporter material of 
said pair mostly, The manufacture approach of a horizontal elasticity compound sheet of having 
the process which joins said horizontal array object which moves when the supporter material of 
said pair rotates to the nonwoven fabric which has 100% or more of ductility in a longitudinal 
direction, and produces a horizontal elasticity compound sheet. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of a horizontal 
elasticity compound sheet of coming to allot a rubber strand in a longitudinal direction on a 
nonwoven fabric. Especially this invention produces the horizontal array object of a strand with a 
simple means to twist a rubber strand around supporter material, and relates to the manufacture 
approach of the horizontal elasticity compound sheet by joining the strand on the nonwoven 
fabric which has at least 100% or more of ductility in a longitudinal direction. Especially the 
horizontal elasticity compound sheet manufactured by the process is used for garments, such as 
the flexible elastic sections, such as elasticity dressings, a supporter, a cuff of clothing, and a 
diaper, medicine, hygienic goods, etc. 
[0002] 

[Description of the Prior Art] Various techniques are proposed from the former as the nonwoven 
fabric and the elastic body are indicated by JP,3-213543,A, JP,8- 174764, A, etc. about the 
elasticity compound sheet which comes to carry out a laminating. By the manufacture approach 
of the elastic body indicated by JP,3-213543,A, thin band-like elastic bodies, such as a rubber 
thread and Taira rubber, are first supplied in the state of expanding between a nonwoven fabric 
on top and a nonwoven fabric at the bottom at a longitudinal direction. And a nonwoven fabric 
on top and a nonwoven fabric at the bottom are partially pasted up using the adhesive property of 
a nonwoven fabric, and a large number formation of the part for a part for jointing and a non- 
adhesion part is carried out about a nonwoven fabric on top, respectively. Thereby, the elastic 
body with which it comes to unite the elastic body of an expanding condition with the nonwoven 
fabric of a top face and an inferior surface of tongue is produced. 
[0003] The complex with which the flexible direction was regulated is indicated by JP,8- 
174764,A. As for the complex, it comes to carry out the laminating of the elasticity elastomer 
layer to an extension continuous glass fiber web. An extension continuous glass fiber web 
extends the continuous glass fiber web formed by carrying out spinning of the thermoplastics to 
an one direction, and makes the fiber of the web arrange in the about 1 direction. Thus, by 
having constituted the complex with which the flexible direction was regulated, aesthetic 
property is good and the elasticity compound sheet which has moderate elasticity is obtained. 
[0004] 

[Problem(s) to be Solved by the Invention] However, by development of charges of garments 
material, such as a diaper, though it is quality, the manufacture approach which can produce an 
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elasticity compound sheet for high productivity cheaply has been searched for at recent years. 
For that purpose, using the elastomer to be used effectively or that a manufacture process is 
simple, and manufacturing an elasticity compound sheet at a high speed have been called for. 
[0005] Li case the purpose of this invention manufactures the horizontal elasticity compound 
sheet which has elasticity in a longitudinal direction, it can use the elastic body to be used 
effectively and is to offer the manufacture approach of a horizontal elasticity compound sheet 
which can manufacture a horizontal elasticity compound sheet at a high speed in a simple 
manufacture process. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention 
is the manufacture approach of a compound sheet of coming to join a rubber strand on a 
nonwoven fabric, and having elasticity in a longitudinal direction. Said nonwoven fabric a ** 
form in the shape of a cylindrical shape The cylindrical supporter material for supporting by 
carrying out, The process which prepares the yam guide apparatus which guides a rubber strand 
on the nonwoven fabric which rotated the outside of said cylindrical supporter material by 
having made the medial axis of this cylindrical supporter material into the center of rotation, and 
was supported by said cylindrical supporter material, The process which leads the nonwoven 
fabric which has 100% or more of ductility in a longitudinal direction to the peripheral face of 
said cylindrical supporter material, and carries out the ** form of said nonwoven fabric to the 
shape of a cylindrical shape continuously along with the peripheral face of said cylindrical 
supporter material. While making it run said nonwoven fabric by which the ** form was carried 
out to the shape of a cylindrical shape in the direction parallel to the axis of said cylindrical 
supporter material By rotating said yam guide apparatus, showing the rubber strand which has 
200% or more of elasticity to said nonwoven fabric on said cylindrical supporter material with 
said yam guide apparatus The process which twists said rubber strand on said nonwoven fabric it 
runs by the shape of a cylindrical shape, It has the process which joins the rubber strand twisted 
on it to said nonwoven fabric it runs, and the process which develops continuously in a flat- 
surface configuration and takes out said nonwoven fabric fi-om the shape of a cylindrical shape in 
it, pulling apart the nonwoven fabric to which said strand was joined from said cylindrical 
supporter material. 

[0007] In the above-mentioned invention, the nonwoven fabric which has 1 00% or more of 
ductility is first led to a longitudinal direction at cylindrical supporter material, the ** form of the 
nonwoven fabric is carried out to the shape of a cylindrical shape along with the peripheral face 
of cylindrical supporter material, and it supports by cylindrical supporter material. The perimeter 
of cylindrical supporter material is made to rotate a yam guide apparatus, while making it run a 
cylindrical shape-like nonwoven fabric in the direction parallel to the axis of cylindrical 
supporter material, showing the rubber strand which has 200% or more of ductility to the 
nonwoven fabric on cylindrical supporter material with a yam guide apparatus. A horizontal 
elasticity compound sheet is produced by twisting a rubber strand on a cylindrical shape-like 
nonwoven fabric by this, next joining the rubber strand to a nonwoven fabric. Next, a flat 
horizontal elasticity compound sheet is obtained by developing continuously in a flat-surface 
configuration and taking out ft-om the shape of a cylindrical shape in it, pulling apart the 
nonwoven fabric to which the rubber strand was joined fi^om cylindrical supporter material. 
Since the ingredient of a rubber strand can manufacture the horizontal elasticity compound sheet 
which can demonstrate elasticity most efficiently also in the minimum amount by the simple and 
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high-speed approach according to such an approach, it becomes possible to mass-produce a 
horizontal elasticity compound sheet by low cost. Moreover, when the horizontal elasticity 
compound sheet with which rubber strands crossed diagonally on the nonwoven fabric by using 
two or more yam guide apparatus is produced, with the sheet, there is also a merit that early **** 
tension is small and becomes a mellow load elongation curve. 

[0008] Moreover, this invention is the manufacture approach of a compound sheet of coming to 
join a rubber strand on a nonwoven fabric, and having elasticity in a longitudinal direction. The 
yam supporter material of the pair supports said strand in case the laminating of said mbber 
strand is carried out on said nonwoven fabric, and holds the condition of having kept spacing of 
abbreviation regularity in the longitudinal direction, and it mns in the same direction mutually, 
The process which prepares the yam guide apparatus to which it shows this mbber strand so that 
the perimeter of the yam supporter material of this pair may be rotated and a mbber strand may 
be twisted around the yam supporter material of said pair, With said yam guide apparatus tuming 
around those perimeters, mnning a lengthwise direction the yam supporter material of said pair 
By twisting around the yam supporter material of said pair the mbber strand which has 200% or 
more of elasticity It has the process which forms the horizontal array object with which it comes 
to arrange said mbber strand in a longitudinal direction mostly between the yam supporter 
material of said pair, and the process which joins said horizontal array object to the nonwoven 
fabric which has 100% or more of ductility in a longitudinal direction, and produces a horizontal 
elasticity compound sheet. 

[0009] In the above-mentioned invention, the mbber strand which has 200% or more of elasticity 
is twisted around the yam supporter material of a pair, making the perimeter of those yam 
supporter material rotate a yam guide apparatus, while holding the condition of having kept 
almost fixed spacing for the yam supporter material of a pair in the longitudinal direction and 
mnning a lengthwise direction. Thereby, the horizontal array object with which it comes to 
arrange a mbber strand in a longitudinal direction mostly is formed between the yam supporter 
material of a pair. Next, a horizontal elasticity compound sheet is produced by joining the 
horizontal array object to the nonwoven fabric which has 1 00% or more of ductility in a 
longitudinal direction. It enables it for the ingredient of a mbber strand to be able to manufacture 
the horizontal elasticity compound sheet which can demonstrate elasticity most efficiently by the 
simple and high-speed approach, and to mass-produce a horizontal elasticity compound sheet 
also in the minimum amount like the approach using cylindrical supporter material, as mentioned 
above, also by such approach, at low cost. 

[0010] Furthermore, this invention is the manufacture approach of a compound sheet of coming 
to join a mbber strand on a nonwoven fabric, and having elasticity in a longitudinal direction. 
While keeping spacing in a longitudinal direction and being arranged so that said mbber strand 
may be supported in case the laminating of said mbber strand is carried out on said nonwoven 
fabric The supporter material of the pair which each rotates in order to move the mbber strand 
which each has the engagement section which engages with this mbber strand in order to move 
the mbber strand to support to a lengthwise direction, and engaged with this engagement section 
to a lengthwise direction, The process which prepares the yam guide apparatus to which it shows 
a mbber strand so that it may rotate around the supporter material of this pair, a mbber strand 
may be made to engage with the engagement section of each the material of said supporter and a 
mbber strand may be twisted around the supporter material of said pair. Twisting around the 
supporter material of said pair the mbber strand which has 200% or more of elasticity with said 
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rotating yam guide apparatus, and making this rubber strand engage with said engagement 
section By making it move to each rotation actuation of said supporter material with the rubber 
strand which engaged with said engagement section The process which forms the horizontal 
array object with which it comes to arrange said rubber strand in a longitudinal direction between 
the supporter material of said pair mostly, It has the process which joins said horizontal array 
object which moves when the supporter material of said pair rotates to the nonwoven fabric 
which has 100% or more of ductility in a longitudinal direction, and produces a horizontal 
elasticity compound sheet. 

[001 1] In the above-mentioned invention, a horizontal elasticity compound sheet is produced 
using the yam supporter material of the pair which rotates in order to move a mbber strand to a 
lengthwise direction. Yam supporter material has the engagement section which engages with a 
mbber strand, and the mbber strand which engaged with the engagement section is moved to an 
one direction with rotation actuation of yam supporter material. First, in a longitudinal direction, 
spacing is kept, the yam supporter material of a pair is arranged, the mbber strand which has 
200% or more of elasticity is guided, it twists around the yam supporter material of a pair, and 
the mbber strand is made to engage with the engagement section of yam supporter material with 
the yam guide apparatus tuming around those perimeters. The mbber strand which engaged with 
the engagement section is moved to a lengthwise direction by rotation actuation of yam 
supporter material, twisting a mbber strand around the yam supporter material of a pair such. A 
horizontal elasticity compound sheet is manufactured by joining the horizontal array object 
which the horizontal array object with which it comes to arrange a mbber strand in a longitudinal 
direction mostly was formed between the yam supporter material of a pair by this, next was 
formed to the nonwoven fabric which has 100% or more of ductility in a longitudinal direction. 
It enables it for the ingredient of a mbber strand to be able to manufacture the horizontal 
elasticity compound sheet which can demonstrate elasticity most efficiently by the simple and 
high-speed approach, and to mass-produce a horizontal elasticity compound sheet also in the 
minimum amount, also by such approach, at low cost. 

[0012] With the "lengthwise direction" used in this invention when explaining the production 
process of a horizontal elasticity compound sheet, the array direction of the fiber of a nonwoven 
fabric, etc. Those feed directions at the time of manufacturing a horizontal elasticity compound 
sheet and a nonwoven fabric are meant. The "longitudinal direction" used when explaining the 
array direction of a mbber strand, the ductility of a nonwoven fabric, the flexible direction of a 
horizontal elasticity compound sheet, etc. means a lengthwise direction and a right-angled 
direction, i.e., the cross direction of a nonwoven fabric or a horizontal elasticity compound sheet. 
[0013] The "ductility" in this invention applies to JIS-L1095. That is, in the die-length direction, 
width of face opens spacing of 10cm, grasps the web which is 5cm, it pulls by speed-of-testing 
30 cm/min, and the elongation over the original die length when a web fractures is expressed 
with %. 

[0014] With the "strand" in this invention, a flexible material others, endless [ comparatively 
thick ], or semi- endless is also usually included. [ flexible material / endless / which is called a 
filament / comparatively thin / or semi- endless ] Although it is about hundreds of tex even when 
calling it a filament, and the fineness is large, as for the "strand" in this invention, that whose 
fineness is thousands of tex is also contained. In addition, a "strand" may be called total fineness 
in order to distinguish fi*om the fineness of each strand which each thin strands may gather, may 
constitute a thick strand, and constitutes the fineness of the thick strand in that case. 
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[0015] After giving fixed elongation, applying tension to a strand, the "elasticity of a strand" in 
this invention will mean the property which the elongation recovers near the original die length 
in rubber elasticity, if the tension is canceled, at least 50% of the ductility given to the strand 
although a strand did not need to return to the original die length completely as a rate recovered 
elastically - desirable 80% (20% of residual ductility) - more desirable — 90% or more 
(10% or less of residual ductility) recovery ~ carrying out ~ ****ing . 
[0016] 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is explained with 
reference to a drawing. 

[0017] Drawing 1 is the top view showing the horizontal elasticity compound sheet produced by 
the manufacture approach of this invention. 

[0018] Rubber strand 2a arranged by the right-angled longitudinal direction to the lengthwise 
direction (the die-length direction) on the nonwoven fabric 1 prolonged in the lengthwise 
direction where the horizontal elasticity compound sheet shown in drawing 1 (a) is shown by the 
arrow head A is a laminating and the thing which it comes to join. It comes to arrange a fiber in 
the die-length direction (lengthwise direction), and the nonwoven fabric 1 has 100% or more of 
ductility in the longitudinal direction (cross direction). Rubber strand 2a has 200% or more of 
elasticity in the die-length direction. In this case, strand 2a is almost parallel to the longitudinal 
direction of a nonwoven fabric 1, and the include angle accomplished in a straight line parallel to 
a longitudinal direction serves as zero mostly. 

[0019] The horizontal elasticity compound sheet shown in drawing 1 (b) is a thing when rubber 
strand 2b by which the laminating was carried out carries out a skew for some and is arranged to 
a longitudinal direction on a nonwoven fabric 1, and drawing 1 (b) has shown extent of the skew 
of rubber strand 2b at an angle of [ alpha ] the smaller one among the include angles with a 
straight line parallel to a longitudinal direction to make. In this invention, it is desirable still more 
desirable for an include angle alpha to be smaller than 45 degrees, and 10 or less degrees is the 
most desirable 30 or less degrees. 

[0020] rubber strand 2c which crosss diagonally with rubber strand 2b in the horizontal elasticity 
compound sheet which showed the horizontal elasticity compound sheet shown in drawing 1 (c) 
to drawing 1 (b) - a nonwoven fabric 1 top - further - a laminating ~ and it is joined and 
constituted. To the longitudinal direction, rubber strand 2c carries out the skew of some, and is 
arranged, and extent of the skew is shown at an angle of [ beta ] the smaller one by drawing 1 (c) 
by the case where it is shown in drawing 1 (c) among the include angles with a straight line 
parallel to a longitudinal direction to make. The skew of the rubber strand 2c does not 
necessarily have to be carried out to the longitudinal direction, and it may be almost parallel to a 
longitudinal direction. Although rubber strand 2b and each skew include angle alpha and beta of 
2c do not need to be equal, it is desirable for each skew include angle to be 45 or less degrees. 
[0021] Each horizontal elasticity compound sheet shown in drawing 1 (a) - drawing 1 (c) has big 
elasticity in the longitudinal direction, and is used for it suitable for garments, such as the 
flexible elastic section of hygienic goods, such as the strap of elasticity dressings, a supporter, 
the cuff of clothing, a flexible tape, a stretch belt, and a brassiere, a stomach band, a gravida 
band, a ****** stop of a glove or socks, a diaper, and an incontinentia pad, medicine, etc. 
[0022] Drawing 2 is the perspective view showing the equipment with which the manufacture 
approach of the horizontal elasticity compound sheet of this invention was applied. 
[0023] In the manufacturing installation of the horizontal elasticity compound sheet of this 
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operation gestalt, the ring-like turntable 14 is attached in the top face of fixed-angular-table 14a 
of the shape of a ring fixed by supporter material 14b as shown in drawing 2 through support 
device 14c. Each medial axis of fixed-angular-table 14a and a turntable 14 is both arranged on 
the same straight line parallel to the direction of a vertical. It is supported by support device 14c 
so that a turntable 14 may become pivotable on fixed-angular-table 14a by making the medial 
axis into the center of rotation. The bobbin 15 around which the rubber strand 16 is wound is 
attached to the top face of a turntable 14 a large number picking pivotable. Although only two 
bobbins 15 are shown by drawing 2 since it is simple, many bobbins 1 5 are arranged along with 
the circumferencial direction of a turntable 14 on the top face of a turntable 15. A yam guide 
apparatus consists of a bobbin 15 of these large number, a turntable 14, etc., and the rubber 
strand 16 is guided by the equipment to the lateral surface of the nonwoven fabric 1 1 on the 
cylindrical supporter material 13. The rubber strand 16 has 200% or more of elasticity in the die- 
length direction. 

[0024] The slot where a belt 28 is inserted in the peripheral face of a turntable 14 is formed. The 
belt 28 is hung on the slot formed in the peripheral face of a turntable 14, and the pulley 27 
attached in the end section of a shafl: 26. Gear 25b was attached in the other end of a shaft 26, 
and gear 25b has geared with gear 25b attached in the revolving shaft of a motor 24. The power 
of a motor 24 is told to a turntable 14 through Gears 25a and 25b, a shaft 26, a pulley 27, and a 
belt 28 with drive actuation of a motor 24, and a turntable 14 is rotated. 
[0025] Moreover, the manufacturing installation of this operation gestalt is equipped with the 
cylindrical supporter material 13 which passes along the inside of fixed-angular-table 14a and a 
turntable 14. The cylindrical supporter material 13 is being fixed so that the medial axis may be 
arranged on fixed- angular-table 14a and the same straight line as the medial axis of a turntable 
14. Near the part below fixed-angular- table 14a of the cylindrical supporter material 13, the 
guide 12 to which it shows the band-like nonwoven fabric 1 1 sent into the cylindrical supporter 
material 13 is formed. The guide 12 has the curve side which leads a nonwoven fabric 1 1 to the 
peripheral face of the cylindrical supporter material 13 so that foaming of the nonwoven fabric 
1 1 of a flat-surface configuration may be carried out to the shape of a cylindrical shape along 
with the peripheral face of the cylindrical supporter material 13. The cylindrical supporter 
material 13 is for supporting a nonwoven fabric 11 in the state of the shape of a cylindrical shape 
by touching the medial surface of the nonwoven fabric 1 1 by which the ** form was carried out 
to the shape of a cylindrical shape. It comes to arrange a fiber in a lengthwise direction, and the 
nonwoven fabric 1 1 has 100% or more of ductility in a longitudinal direction, i.e., the cross 
direction. 

[0026] Above the turntable 14 of the cylindrical supporter material 13, many heating rollers 18 
for joining the rubber strand 16 fi-om a bobbin 15 are formed on the nonwoven fabric 1 1 which is 
in contact with the peripheral face of the cylindrical supporter material 13. Two or more heating 
rollers 18 are put in order along with the circumferencial direction of the cylindrical supporter 
material 13, and each heating roller 18 is supported pivotable, after the medial axis has become a 
right angle to the direction of a vertical. A nonwoven fabric 1 1 and the rubber strand 16 are put 
between each heating roller 18 and the cylindrical supporter material 13, and the rubber strand 16 
is joined on a nonwoven fabric 1 1 by heating them by the heating roller 18. 
[0027] Furthermore, above the heating roller 18 of the cylindrical supporter material 13, the 
knife 2 1 as a cutting means to cut the rubber strand 1 6 near the crosswise edge of a nonwoven 
fabric 11, and the guidance implement 22 guided so that a nonwoven fabric 1 1 maybe developed 
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in a flat-surface configuration firom the shape of a cylindrical shape after a knife 21 cuts the 
rubber strand 16 are formed. The nip rolls 23a and 23b of the pair which takes over the 
nonwoven fabric 1 1 led to the guidance implement 22 by the guidance implement 22 in near are 
arranged. These nip rolls 23a and 23b are the conveyance means for conveying a nonwoven 
fabric 1 1 within a manufacturing installation, and a nonwoven fabric 1 1 is supplied to a guide 12 
by taking over actuation of the nonwoven fabric 1 1 with these rolls by the upstream of a 
conveyance path. On the cylindrical supporter material 13, the nonwoven fabric 1 1 by which the 
** form was carried out to the shape of a cylindrical shape along with the peripheral face is run 
by the direction parallel to the direction of an axis of the shape of the cylindrical shape, i.e., a 
lengthwise direction, along with the peripheral face of the cylindrical supporter material 13. 
[0028] Next, the actuation of a manufacturing installation shown in drawing 2 is explained. 
[0029] First, the nonwoven fabric 1 1 sent into the guide 12 is continuously twisted around the 
peripheral face of the cylindrical supporter material 13 with a guide 12. Thereby, along with the 
peripheral face of the cylindrical supporter material 13, the ** form of the nonwoven fabric 1 1 is 
carried out to the shape of a cylindrical shape, and where the shape of the cylindrical shape is 
held, a nonwoven fabric 1 1 moves the cylindrical supporter material 13 top to a lengthwise 
direction toward the upper part. Around [ some ] the nonwoven fabric 1 1 which moves in the 
cylindrical supporter material 13 top, the turntable 14 is rotating by the motor 24. According to 
rotation of this turntable 14, from the bobbin 15, the rubber strand 16 is solved and the rubber 
strand 16 which was able to be solved coils around the nonwoven fabric 1 1 on the cylindrical 
supporter material 13. Thereby, the horizontal array object 17 with which it comes to arrange the 
rubber strand 16 in a longitudinal direction mostly is formed on the nonwoven fabric 11 on the 
cylindrical supporter material 13, i.e., the member. 

[0030] When the quality of the material of the rubber strand 16 is thermoplastic elastomer, the 
joint 19 of a nonwoven fabric 1 1 and the rubber strand 16 is partially formed by the heating 
roller 18 which puts a nonwoven fabric 1 1 and the rubber strand 16 between the cylindrical 
supporter material 13, and is rotating. Although the heating roller 18 is not illustrated by drawing 
2 , it is desirable for the rotation drive to be carried out by the driving means of a motor etc. 
[003 1] After the rubber strand 16 is separated with a knife 21 near the crosswise both ends of a 
nonwoven fabric 1 1, the horizontal elasticity compound sheet 20 to which it comes to join a 
nonwoven fabric 1 1 and the rubber strand 16 by many heating rollers 18 partially is pulled apart 
from the cylindrical supporter material 13, and it is continuously developed by the flat from the 
shape of a cylindrical shape with the guidance implement 22 to a flat-surface configuration, and 
it is returned. Thus, the horizontal elasticity compound sheet 20 taken out from the cylindrical 
supporter material 1 3 is taken over by nip rolls 23a and 23b. 

[0032] After the horizontal elasticity compound sheet 20 with which the rubber strand 16 was 
partially joined on the nonwoven fabric 1 1 is made into a flat, further, by the whole, it joins the 
rubber strand 1 6 to a nonwoven fabric 1 1 , and unifies in many cases. 

[0033] Although the turntable 14 showed one example by drawing 2 , as shown in drawing 1 (c), 
rubber strands can produce the oblique intersection rubber array object which crossed diagonally 
mutually by forming two turntables 14 in a manufacturing installation, and making hard flow 
rotate two turntables 14 of each other. And the horizontal elasticity compound sheet of a 
configuration of having been shown in drawing 1 (c) is manufactured by carrying out the 
laminating of the skew rubber array object on a nonwoven fabric 1 1 . In this manufacturing 
installation, by adjusting the feed rate of a nonwoven fabric 1 1, and the rotational speed of a 
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turntable 14, the rubber strand 16 by which a laminating is carried out on a nonwoven fabric 1 1 
can be mostly made parallel with a longitudinal direction, or can carry out a skew to a 
longitudinal direction. 

[0034] In addition, although drawing 2 showed equipment in case the quality of the material of 
the rubber strand 16 is thermoplastic elastomer, when the quality of the material of the rubber 
strand 16 is natural rubber which does not show thermoplasticity, and the rubber strand 16 lets 
out from a bobbin 1 5, the adhesives supply means to the rubber strand 16 is needed, such as 
carrying out the spray of the adhesives to the rubber strand 16, and applying them to it. 
[0035] Drawing 3 is the perspective view showing other examples of the equipment with which 
the manufacture approach of the horizontal elasticity compound sheet of this invention was 
applied. 

[0036] At the manufacturing installation shown in drawing 3 , the yam supporter material 31 of 
the shape of a belt of the pair which kept spacing in the longitudinal direction and was mutually 
stretched in the parallel condition is circulated, and the horizontal array object 34 is produced by 
twisting rubber strand 16a around the yam supporter material 31 of these pairs. And 37 is 
manufactured in a horizontal elasticity compound sheet by joining the horizontal array object 34 
to a nonwoven fabric. In this manufacturing installation, one yam supporter material 31 is 
stretched by belt pulley 42a attached in the end section of shaft 41a, belt pulley 42b attached in 
the end section of shaft 41b, belt pulley 42c attached in the end section of shaft 41c, and the end 
section of a roll 50 among the yam supporter material 3 1 of a pair. The yam supporter material 
3 1 of another side is stretched by belt pulley 42a attached in the other end of shaft 41a, belt 
pulley 42b attached in the other end of shaft 41b, belt pulley 42c attached in the other end of 
shaft 41c, and the other end of a roll 50. 

[0037] Gear 46c is attached in one belt pulley 42c, and gear 46b which gears with the gear 46c is 
attached in the revolving shaft of motor 46b. By carrying out the rotation drive of the motor 46b, 
the power of the motor 46b is told to shaft 41c and belt pulley 42c of the both ends of shaft 41c 
through Gears 46b and 46c. Thereby, belt pulley 42c of a shaft 41 and a pair rotates, and where 
almost fixed spacing is kept in a longitudinal direction between the yam supporter material 31 of 
a pair, each yam supporter material 31 is mn by the lengthwise direction at the same rate. 
[0038] The part between belt pulley 42a in the yam supporter material 3 1 of a pair and a roll 50 
passes along the inside of the ring 32 which constitutes the device for twisting rubber strand 16a 
around those yam supporter material 3 1 . The medial axis of a ring 32 is parallel to the transit 
direction of the yam supporter material 31 which passes the inside. This ring 32 is supported 
pi vo table considering the medial axis of a ring 32 as the center of rotation with two or more 
rollers 49 which touch that peripheral face. Intemal-tooth 32a on a par with the circumferencial 
direction is formed in the inner skin of a ring 32. In intemal-tooth 32a, gear 45a attached in the 
shaft connected with the revolving shaft of motor 46a has geared. When the power of motor 46a 
is told to a ring 32 by gear 45a and intemal-tooth 32a, a ring 32 rotates the perimeter of the one 
section each of the yam supporter material 31 of a pair. 

[0039] Moreover, many bobbins 33 located in the inside are attached in the ring 32. Each bobbin 
33 is attached in the ring 32 by shaft 33a pivotable. Although only one bobbin 33 is shown by 
drawing 3 since it is simple, many bobbins 33 are arranged in on the inner skin of a ring 32 along 
with the circumferencial direction. Rubber strand 16a is wound around each bobbin 33. Rubber 
strand 16a has 200% or more of elasticity in the die-length direction. Furthermore, the interior 
material 53 of a proposal in which the pinhole for guiding mbber strand 16a which begins to be 
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rolled from a bobbin 33 was formed is attached to the imier skin of a ring 32 two or more picking 
corresponding to each bobbin 33. The yam guide apparatus turning around the perimeter of the 
yam supporter material 3 1 of a pair consists of these rings 32, many bobbins 33, interior material 
53 of a proposal, etc. By the yam guide apparatus, mbber strand 16a is guided so that rabber 
strand 16a may be twisted around the yam supporter material 31 of a pair in mbber strand 16a. 
[0040] In the yam supporter material 3 1 of a pair, the table 48 on which each yam supporter 
material 3 1 is engaged so that it may prevent that spacing of the yam supporter material 3 1 
becomes narrow may be formed in the part around which the mbber strand 3 1 is twisted, and its 
near. Accommodation bolt 48b for adjusting the width of face is attached in the table 48. 
Moreover, slot 48a with which the yam supporter material 31 engages possible [ sliding ] is 
formed in the both-sides side of table 48b. By adjusting the width of face of a table 48 by 
accommodation bolt 48b, the condition of having engaged with each yam supporter material 31 
fang-furrow 48a is held. 

[0041] Roll 43b for supplying nonwoven fabric 1 la to the space between the yam supporter 
material 3 1 of a pair is arranged at the upstream rather than the ring 32 in the transit direction of 
the yam supporter material 3 1 . It comes to arrange a fiber in a lengthwise direction, and 
nonwoven fabric 1 la has 100% or more of ductility in the longitudinal direction. Above roll 43b, 
roll 43a for sending out nonwoven fabric 1 la towards the roll 43b is arranged. Moreover;, by the 
downstream, mold release sheet 36b which mold release sheet 36a stretched by heating-cylinder 
35a and roll 44a with the yam supporter material 3 1 up side of a pair ran, and was stretched by 
heating-cylinder 35b and roll 44b with the yam supporter material 3 1 down side of a pair is 
mnning rather than the ring 32 in the transit direction of the yam supporter material 3 1 . Each 
heating cylinder is arranged so that the mold release sheets 36a and 36b may be put among 
heating cylinders 35a and 35b. The slot into which the yam supporter material 31 gets is formed 
in each both ends of heating cylinders 35a and 35b. Furthermore, above the yam supporter 
material 3 1 of a pair, roll 43c for sending in nonwoven fabric 1 lb from the bottom among the 
mold release sheets 36a and 36b is arranged. Below heating-cylinder 35a, the rolls 43d and 43e 
for sending in nonwoven fabric 11c from the bottom among the mold release sheets 36a and 36b 
are arranged. It comes to arrange a fiber in a lengthwise direction, and nonwoven fabrics 1 lb and 
1 1 c also have 1 00% or more of ductility in the longitudinal direction. 

[0042] The quality of the material of mbber strand 16a is thermoplastic elastomer, and in order 
to join mbber strand 16a to each of nonwoven fabrics 1 la, 1 lb, and 1 Ic, heating cylinders 35a 
and 35b and the mold release sheets 36a and 36b are formed. The mold release sheets 36a and 
36b through which it circulates by Rolls 44a and 44b and heating cylinders 35a and 35b mn by 
the yam supporter material 3 1 and this **. Thereby, junction to nonwoven fabrics 1 1 a-1 1 c and 
mbber strand 16a is performed by the nip of heating cylinders 35a and 35b between mold release 
sheet 36a and 36b. 

[0043] Above the roll 50, the shaft which equipped both ends with the rotation knife 47 which 
rotates with the roll is arranged. The rotation knife 47 of the pair with which the shaft was 
equipped is for cutting mbber strand 16a twisted around the yam supporter material 31 near each 
yam supporter material 3 1 . Roll 43f is arranged near the shaft equipped with the rotation knife 
47 of a pair, and the horizontal elasticity compound sheet 37 which seceded from the yam 
supporter material 3 1 is sent out via roll 43f by cutting mbber strand 16a with the rotation knife 
47 to the winding roll 38 so that it may mention later. The laminating of mbber strand 16a and 
the nonwoven fabrics 1 lb and 1 Ic is carried out, and the horizontal elasticity compound sheet 37 
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is constituted by nonwoven fabric 1 la so that it may mention later. The winding roll 38 is rotated 
by the non-illustrated rotation driving gear, and the horizontal elasticity compound sheet 37 is 
rolled round by the winding roll 38. The driving gear made to rotate the winding roll 38 is a 
conveyance means for conveying nonwoven fabrics 11a, 1 lb, and 11c along with a production 
line, and each of nonwoven fabrics 1 la, 1 lb, and 1 Ic is supplied, to a production line by taking 
over actuation of the horizontal elasticity compound sheet 37 with the winding roll 38. 
[0044] Next, actuation of the manufacturing installation constituted as mentioned above is 
explained. 

[0045] First, nonwoven fabric 1 la is supplied to the space between these yam supporter material 
3 1 with Rolls 43 a and 43 a, running a lengthwise direction the yam supporter material 3 1 of a 
pair. Nonwoven fabric 1 1 a and the yam supporter material 3 1 of a pair pass the inside of the 
revolving uptake ring 32. In the case of the passage, the yam supporter material 3 1 of a pair and 
nonwoven fabric 11a coil around rubber strand 16a from each bobbin 33 according to rotation of 
a ring 32. Thereby, the horizontal array object 34 with which it comes to arrange rubber strand 
16a in a longitudinal direction between the yam supporter material 31 of a pair is formed in each 
of a nonwoven fabric 1 la top and the bottom. 

[0046] Horizontal array pair 34 and nonwoven fabric 1 la is put by heating cylinders 35a and 35b 
among the mold release sheets 36a and 36b (i.e., between heating cylinders 35a and 35b) with 
nonwoven fabric 1 lb supplied from the bottom, and nonwoven fabric 11c supplied from the 
bottom. Thereby, the horizontal array object 34 is joined to each of nonwoven fabrics 1 la, 1 lb, 
and 1 Ic by those heating cylinders, and the horizontal elasticity compound sheet 37 with which it 
comes to carry out the laminating of them is produced. With this elasticity compound sheet 37, it 
has a laminated structure by which nonwoven fabric 1 lb was joined to the top face of nonwoven 
fabric 1 la through the horizontal array object 34^ and nonwoven fabric 11c was joined to the 
inferior surface of tongue of nonwoven fabric 1 la through the horizontal array object 34. 
[0047] Then, rubber strand 16a is cut by the rotation knife 47 near the yam supporter material 3 1 
by the longitudinal direction both ends of the horizontal array object 34 being put between a roll 
50 and the rotation knife 47. Thereby, the horizontal elasticity compound sheet 37 is separated 
from each of the yam supporter material 31 of a pair, and the detached horizontal elasticity 
compound sheet 37 is rolled round by the winding roll 38 via roll 43 f Rubber [ dissociating from 
the horizontal elasticity compound sheet 37, and having adhered to the yam supporter material 
31 ] strand 16a is removed from the yam supporter material 31 by the removal member 51. 
[0048] Although the yam guide apparatus which consists of a ring 32 or a bobbin 33 showed one 
example by the manufacturing installation of drawing 3 , as shown in drawing 1 (c), rubber 
strands can produce the oblique intersection rubber array object which crossed diagonally 
mutually by forming the two yam guide apparatus and making hard flow rotate those yam guide 
apparatus of each other. And the horizontal elasticity compound sheet of a configuration of 
having been shown in drawing 1 (c) is manufactured by carrying out the laminating of the skew 
mbber array object to a nonwoven fabric. In this manufacturing installation, by adjusting the 
travel speed of the yam supporter material 31, and the rotational speed of a ring 32, rubber strand 
16a which it lets out from a bobbin 33 can be mostly made parallel with a longitudinal direction, 
or can carry out a skew to a longitudinal direction. 

[0049] At the manufacturing installation shown in drawing 3 , nonwoven fabric 1 la is supplied 
to a production line by the upstream of the part where rubber strand 16a is twisted around the 
yam supporter material 3 1 . In such a case, if the nonwoven fabric of two sheets is piled up and 
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supplied to the supply path of nonwoven fabric 11a, the horizontal elasticity compound sheet of 
two sheets will be manufactured by one production process. Moreover, when supplying 
nonwoven fabric 1 la by the upstream of a ring 32 in a production line and not supplying 
nonwoven fabrics 1 lb and 1 Ic to a production line, the horizontal elasticity compound sheet 
with which rubber strand 16a was joined to the both sides of nonwoven fabric 1 la is 
manufactured. 

[0050] Furthermore, only nonwoven fabric 1 Ic may be supplied, without supplying only 
nonwoven fabric 1 lb to a production line, without supplying nonwoven fabrics 11a and 11c 
among nonwoven fabrics 1 la- 11c, or supplying nonwoven fabrics 11a and 1 lb. In this case, after 
rubber strand 16a is twisted around the yam supporter material 31, the horizontal elasticity 
compound sheet with which rubber strand 16a was joined to one side of nonwoven fabrics 1 lb or 
1 Ic is manufactured. Moreover, if nonwoven fabrics 1 lb and 1 Ic are supplied without supplying 
nonwoven fabric 11a, the horizontal elasticity compound sheet with which rubber strand 16a was 
inserted among the nonwoven fabrics 1 lb and 1 Ic of two sheets will be manufactured. 
[0051] Although drawing 3 showed the example through which each of the yam supporter 
material 3 1 of a pair circulates, yam supporter material does not necessarily need to circulate. 
For example, you may make it run the yam together with a product using the yam which has 
reinforcement as yam supporter material. In that case, the yam for support is removed in the 
phase where the last product was produced. Manufacture of such a method may suit more, when 
the nonwoven fabrics 1 la, 1 lb, and 11c without dimensional stability are used for a lengthwise 
direction. 

[0052] Moreover, although drawing 3 showed the example using the cable through which it 
circulates as yam supporter material 3 1 , it is not necessary to necessarily use a circulation cable, 
and the circulation belt of the shape of a sheet of one sheet may be used as yam supporter 
material. In addition, although drawing 3 also showed the example of equipment in case the 
quality of the material of rubber strand 16a is thermoplastic elastomer, when the quality of the 
material of rubber strand 16a is natural mbber which does not show thermoplasticity, and mbber 
strand 16a lets out from a bobbin 33, the supply means of the adhesives to rubber strand 16a is 
needed, such as carrying out the spray of the adhesives to rubber strand 16a, and applying them 
to it. 

[0053] Drawing 4 is the side elevation showing the example of further others of the equipment 
with which the manufacture approach of the horizontal elasticity compound sheet of this 
invention was applied. Drawing 5 is the plan of the manufacturing installation shown in drawing 
4 , and drawing 6 is the side elevation having expanded and shown the yam supporter material 
shown in drawing 4 and drawing 5 . 

[0054] In the manufacturing installation shown in drawing 4 and drawing 5 , the yam supporter 
material 71 of the shape of long and slender tubing of a pair keeps spacing in a longitudinal 
direction, and is arranged in parallel mutually. Each yam supporter material 71 is attached 
pivotable on the frame 82 by the bearing 91 of the pair attached in the both ends. Each yam 
supporter material 71 is supported by these frames 82 and the bearing 91 . These yam supporter 
material 71 rotates in the same direction mutually according to the device mentioned later. 
[0055] The yam guide apparatus 72 for twisting rubber strand 16b around each edge of the yam 
supporter material 71 of a pair is supported pivotable centering on the revolving shaft parallel to 
the yam supporter material 71 by the support device in which it does not illustrate. This yam 
guide apparatus 72 is rotated around the yam supporter material 71 of a pair by the device 
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mentioned later. Rubber strand 16b has 200% or more of elasticity in the die-length direction. 

The yam guide apparatus 72 consists of hollow shaft 72a, perpendicular partial 72b, parallel part 
73c, and a piping member continuously prolonged in order of 73d of points. Hollow shaft 72a is 
arranged in the center of rotation of the yam guide apparatus 72, and sprocket 84d is prepared in 
the peripheral face of hollow shaft 72a. Perpendicular partial 72b was prolonged in the almost 
perpendicular direction to hollow shaft 72a, and parallel part 72c is prolonged in the direction 
parallel to hollow shaft 72a. 73d of points is prolonged toward the center of rotation of the yam 
guide apparatus 72 fi-om parallel part 72c, and the perimeter of the yam supporter material 71 of 
a pair is rotated. 

[0056] In hollow shaft 72a of the yam guide apparatus 72, the rubber strand 16b lets out from the 
bobbin 75 around which rubber strand 16b was wound. After rubber strand 16b supplied to 
hollow shaft 72a is guided in the inside of the yam guide apparatus 72, it lets it out from 73d of 
points, and it is twisted around the yam supporter material 71 of a pair by rotation of the yam 
guide apparatus 72. Between hollow shaft 72a and a bobbin 72, the guide plate 87 with which 
hole 87a was formed is arranged, and rubber strand 16b from a bobbin 72 is sent in in hollow 
shaft 72a through hole 87a. It fishes in the connection of hollow shaft 72a and perpendicular 
partial 72b as the part except hollow shaft 72a of the yam guide apparatus 72, and the spindle 92 
is attached in it with the attachment rod 93 parallel to parallel part 72b for doubling. 
[0057] As shown in drawing 6 , screw slot 74a as the engagement section to which mbber strand 
16b twisted around the member engages with each peripheral face of the yam supporter material 
71 of a pair is formed over the other end from the die-length direction end section of the yam 
supporter material 71 . screw slot 74a is for rotation actuation of the yam supporter material 71 
being alike, and moving it to the die-length direction of the yam supporter material 71, i.e., a 
lengthwise direction, with rubber strand 16b inserted in the slot. Moreover, each yam supporter 
material 71 is equipped with gearing 86a for rotating it, and screw slot 74b which lapped with a 
part of screw slot 74a is formed in the peripheral face of each gearing 86a. As shown in drawing 
5 , the horizontal array object 73 with which rubber strand 16b is arranged in a longitudinal 
direction, and becomes is formed with rotation actuation of each yam supporter material 71 
among them, and the horizontal array object 73 is made to convey in such yam supporter 
material 71 of the pair of a configuration by the lengthwise direction. In case rubber strand 16b 
which has the yam supporter material 71 top conveyed at this time passes the inside of a bearing 
91, and gearing 86a, it is transported to a lengthwise direction by the configuration of the screw 
slots 74a and 74b, without contacting members other than yam supporter material 71 . 
[0058] Between the yam supporter material 71 of a pair, the nip rolls 76a and 76b of a pair which 
put the horizontal array object 73 and rotate are arranged. Moreover, on nip rolls 76a and 76b, 
roll 81a for supplying 1 Id of nonwoven fabrics from the bottom among those rolls is arranged, 
and roll 81b for supplying nonwoven fabric lie from the bottom among those rolls is arranged at 
the nip rolla [ 76 ] and 76b bottom. With such a configuration, the horizontal array object 73 can 
be made to be able to put among nonwoven fabrics 1 Id and lie with nip rolls 76a and 76b, the 
laminating of them can be carried out, and, thereby, the horizontal elasticity compound sheet 77 
which consists of a horizontal array object 73 and nonwoven fabrics 1 Id and 1 le is produced. It 
comes to arrange a fiber in a lengthwise direction, and each of nonwoven fabrics lid and 1 le has 
100% or more of ductility in the longitudinal direction (cross direction). 
[0059] Heating-cylinder 78a and nip roll 79a which put 77 are arranged at the migration 
direction downstream of the horizontal elasticity compound sheet 77 sent out from the yam 
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supporter material 71 of a pair in roll 81c and the horizontal elasticity compound sheet sent out 
from the roll. Furthermore, heating-cylinder 78b and nip roll 79b which put the horizontal 
elasticity compound sheet 77, and winding roll 8 1 e which rolls round the horizontal elasticity 
compound sheet 77 sent out from between them via roll 8 Id are arranged at the downstream. The 
motor (un-illustrating) as a rotation driving gear made to rotate it is connected to winding roll 
81e. In case the horizontal elasticity compound sheet 77 is twisted around the peripheral face of 
heating-cylinder 78a so that nonwoven fabric lie may contact the cylinder, in case the horizontal 
elasticity compound sheet 77 passes through a heating-cylinder 78a top, and it passes through a 
heating-cylinder 78b top, the horizontal elasticity compound sheet 77 is twisted around the 
peripheral face, of heating-cylinder 78b so that lid of nonwoven fabrics may contact the 
cylinder. 

[0060] Moreover, this manufacturing installation is equipped with the motor 83 as a driving 
means for rotating the yam guide apparatus 72 and each yam supporter material 71. While 
revolving-shaft 85a for rotating one [ the yam guide apparatus 72 and ] yam supporter material 
71 is connected to the revolving shaft of a motor 83, sprocket 84a for rotating the yam supporter 
material 71 of another side through revolving-shaft 85b etc. is attached. Gearing 86b which gears 
with sprocket 84c for telling the power of a motor 83 to the yam guide apparatus 72 and gearing 
86a of one yam supporter material 71 is attached in revolving-shaft 85a. Chain 89a for telling 
power is attached in Sprockets 84c and 84d. On the other hand, sprocket 84b is attached in the 
end of revolving-shaft 85b, and gearing 86b which gears with gearing 86a of the yam supporter 
material 71 of another side is attached in the other end. Chain 89b for telling power is attached in 
Sprockets 84a and 84b. 

[0061] Furthermore, this manufacturing installation maybe equipped with bobbin 75a aroimd 
which the yam 90 supplied in the yam supporter material 71 was twisted if needed. The yam 90 
which it lets out from bobbin 75a is supplied in the yam supporter material 71 from the opening 
edge of the migration direction upstream of the horizontal array object 73 in the yam supporter 
material 71, and passes through tiie inside of the member. Therefore, yam 90 is conveyed 
through the inside of the yam supporter material 71 so that it may be located inside the loop 
formation of rubber strand 1 6b at the longitudinal direction both ends of the horizontal array 
object 73. Thus, by letting yam 90 pass to the both ends of the horizontal array object 73, mbber 
strand 16b is supported by yam 90 on a production line. Consequently, in the horizontal array 
object 73, the array of mbber strand 16b is held by yam 90, and the reinforcement of the 
horizontal elasticity compound sheet 77 improves. When the horizontal elasticity compound 
sheet 77 passes heating-cylinder 78a and 78b and the sheet becomes that a heating cylinder is 
likely to be pasted, yam 90 serves to pull apart the horizontal elasticity compound sheet 77 from 
a heating cylinder. 

[0062] Next, actuation of this manufacturing installation is explained. 

[0063] First, rubber strand 16b lets out from a bobbin 75 with rotation actuation of the yam guide 
apparatus 72, and the rubber strand 16b is supplied to the yam supporter material 71 through the 
yam guide apparatus 72. Supplied rubber strand 16b is twisted around the yam supporter 
material 71 of a pair, and is inserted in in each screw slot 74a. As for inserted-in rubber strand 
16b, the inside of screw slot 74a is sent to the longitudinal direction of the member by rotation 
actuation of each yam supporter material 71 . And the horizontal array object 73 of a rubber 
strand is formed between the yam supporter material 71 of a pair of rubber strand 16b 
continuously supplied by rotation of the yam guide apparatus 72. 
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[0064] Next, by nip rolls 76a and 76h, lid of nonwoven fabrics is supplied to the top face of the 
horizontal array object 73, nonwoven fabric 1 le is supplied to the inferior surface of tongue of 
the horizontal array object 73, and those nonwoven fabrics are put between the horizontal array 
object 73 and coincidence which were spent by rotation of the yam supporter material 71 
between nip roll 76a and 76b. 

[0065] When the quality of the material of rubber strand 16b is thermoplastic elastomer, rubber 
strand 16b becomes the horizontal elasticity compound sheet 77 joined to nonwoven fabrics lid 
and 1 le by heating nip rolls 76a and 76b. Then, junction to rubber strand 16b and nonwoven 
fabrics lid and 1 le is strengthened by inserting the horizontal elasticity compound sheet 77 into 
heating-cylinder 78a and nip roll 76a, and inserting it into heating-cylinder 78b and nip roll 76b 
further. And the horizontal elasticity compound sheet 77 is considered as the roll 80 rolled round 
by winding roll Sle. 

[0066] Like [ when the basis weight of nonwoven fabrics 1 Id and 1 le is small ], with a 
production line, when conveyance of the horizontal elasticity compound sheet 77 is difficult, the 
yam 90 of high intensity is inserted in the handle part of the both sides of the horizontal array 
object 73 etc. as mentioned above by inelasticity, and even if easy [ in conveyance of the 
horizontal elasticity compound sheet 77 ] by the yam 90, it is good. In this case, the part in which 
yam 90 was inserted is removed and the horizontal elasticity compound sheet 77 can be used. 
[0067] In the manufacturing installation shown in drawing 4 - drawing 6 , the nonwoven fabric 
was supplied to the both sides of the horizontal array object 73, and the horizontal elasticity 
compound sheet by which mbber strand 16b was sandwiched from the upper and lower sides 
with nonwoven fabrics lid and 1 le was manufactured. On the other hand, a horizontal elasticity 
compound sheet can also be manufactured by supplying only either of the nonwoven fabrics lid 
and lie, and joining to the horizontal array object 73. 

[0068] Although drawing 4 and drawing 5 showed the case where the yam guide apparatus 72 
was a piece, the productivity of a horizontal elasticity compound sheet can be raised supplying 
two or more mbber strand by preparing many yam feed hoppers, and by forming a yam guide 
apparatus in multistage. Moreover, in order to produce the horizontal elasticity compound sheet 
with which rabber strands crossed diagonally the same with having explained in the 
manufacturing installation of drawing 2 or drawing 3 , a yam guide apparatus may be formed in 
multistage. In this manufacturing installation, according to the configuration of the screw slots 
74a and 74b formed in the yam supporter material 71 of a pair, and the physical relationship of 
the screw slots on the pair, mbber strand 16b which it lets out from the yam guide apparatus 72 
can be mostly made parallel with a longitudinal direction, or can carry out a skew to a 
longitudinal direction. 

[0069] Moreover, although drawing 4 - drawing 6 showed the example which makes rabber 
strand 16b unite with nonwoven fabrics 1 Id and lie with the nip rolls 76a and 76b arranged 
between the yam supporter material 71 of a pair The group of mbber strand 16b arranged in the 
longitudinal direction between the yam supporter material 71 of a pair can be moved on heating- 
cylinder 78a with much yam through which it circulates, and it can also be made to unite with 
the nonwoven fabric supplied on the cylinder. 

[0070] Next, the ingredient used by each manufacturing installation mentioned above, the 
description of the manufacturing installation, etc. are explained in detail. 
[0071] In the manufacture approach of this invention, what fabricated natural mbber, synthetic 
mbber, and thermoplastic elastomer in the shape of a strand is used as a class of mbber used as 
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the ingredient, i.e., the elasticity elastomer, of a rubber strand. As this rubber strand, the thing of 
various configurations, such as a thing of the shape of a rectangular tape, may be used not only 
for the thing of a round head but for a cross-section configuration, and the strand may consist of 
a monofilament, and a cross-section configuration may be the multifilament which is the 
aggregate of a filament. Moreover, spinning of the rubber strand is carried out just before the 
process which twists a rubber strand around yam supporter material not only in the strand 
manufactured at the process other than the process explained with reference to drawing but in 
this invention, a rubber strand can be twisted around supporter material, or succeedingly, it is 
carrying out a laminating on a nonwoven fabric, and shortening of a process can also be attained. 
[0072] Moreover, in each manufacture approach mentioned above, using what was fabricated in 
the shape of a strand as an elastic body has the advantage that the strand fabricated so that 
vulcanization etc. might be given and it might be the easiest to demonstrate rubber elasticity can 
be used. Moreover, it is because it is suitable for using the rubber elasticity object of the minimal 
dose most effectively by arranging a strand efficiently in the flexible direction of a compound 
sheet. Moreover, generally a rubber elasticity object has a bad moldability, and especially the 
rubber elasticity object for which such flexible fitness, such as a spring material of the diaper 
which is having 200% or more of big telescopic motion repeated, is needed has a bad 
moldability. Then, it is most suitable to adopt shaping of the strand which is the simplest 
fabricating method. 

[0073] By the manufacture approach mentioned above, the quality of the materials of a rubber 
strand are thermoplastic elastomer, synthetic rubber, natural rubber, etc. as mentioned above, and 
the strand which has 200% or more of rubber elasticity-elasticity is used. However, it does not 
require to the residual distortion at the time of recovering, after the rubber strand developed 
200% being zero, and it can be used even if it has dozens of% of residual distortion. 
[0074] In the manufacture approach of this invention, especially thermoplastic elastomer suits as 
the quality of the material of a rubber strand. Possible [ junction of a rubber strand and a 
nonwoven fabric ] for thermoplastic elastomer only with heat, from becoming simple [ a process 
], cost can be markedly made cheap and a horizontal elasticity compound sheet can be 
manufactured. 

[0075] As thermoplastic elastomer of a rubber strand, elastomers, such as a polyolefine system, 
synthetic rubber, a polyester system, a polyamide system, and a polyurethane system, are used. It 
expands and contracts for a high scale factor, and moreover, since the stress at the time of 
telescopic motion is small, it is [ among these ] most suitable [ the synthetic-rubber system or 
polyurethane system to which copolymerization of styrene and the olefin was carried out ] as an 
elastomer of a rubber strand. In addition, strands by heat etc., such as natural rubber with the 
difficult junction to a nonwoven fabric and vulcanization synthetic rubber, are pasted up on a 
nonwoven fabric by latexes, such as synthetic rubber and natural rubber, etc. among rubber 
strands. 

[0076] The fiber which constitutes the nonwoven fabric used as the ingredient of a horizontal 
elasticity compound sheet means the fiber of the wide sense which means both a staple fiber 
(short fiber) and a continuous filament. The fiber may be a fiber of semi-synthetic fibers, such as 
the thing and rayon which consist of a fiber of natural fibers, such as a thing which consists of 
polymers for synthetic fibers, such as usual polypropylene, a polyamide, and polyester, and 
cotton, silk, and acetate. 

[0077] The nonwoven fabric used in case a horizontal elasticity compound sheet is manufactured 
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needs to have at least 100% or more of ductility in the fixed direction. Thus, as an example of the 
nonwoven fabric which has 100% or more of ductility, there is a nonwoven fabric which the 
fiber arranged to the one direction, and the ductility of the nonwoven fabric of the array direction 
and direction of a right angle becomes 100% or more as indicated by JP,8-174764,A and JPJ 1- 
222759,A. 

[0078] By the manufacture approach of this invention, it is the direction and the direction of a 
right angle which the fiber arranged, ductility is several % to dozens of % in the array direction 
of a fiber, the elongation stress of 100% or more of ductility of a nonwoven fabric is also large, 
and an elasticity compound sheet with dimensional stability is obtained in this direction. 
[0079] As a nonwoven fabric for elasticity compound sheets, nonwoven fabrics which consist of 
a continuous glass fiber filament, such as a nonwoven fabric which extended the span bond 
nonwoven fabric or the melt blow nonwoven fabric, and a nonwoven fabric explained in fiill 
detail to the vertical extension nonwoven fabrics (JP,3-36948,B, JP, 10-204767, A, etc.) of point 
invention by this invention persons or a nonwoven fabric which opened the tow and was 
arranged to the one direction, are used. Also to hundreds of telescopic motion of a repeat, these 
continuous glass fiber filaments do not have the omission omission of fiber, and suit the so- 
called lint fi-ee application. Moreover, the extended nonwoven fabric has reinforcement and 
dimensional stability in the extension direction, and the extended nonwoven fabric can also use 
the property by this extension with garments etc. firom becoming a glossy nonwoven fabric 
fiarther. 

[0080] hi this invention, although the nonwoven fabric for horizontal elasticity compound sheets 
was indicated to be the nonwoven fabric extended by the lengthwise direction, even if it is a 
nonwoven fabric extended to the 2-way, the nonwoven fabric with which balance in every 
direction has collapsed is also contained in the nonwoven fabric extended by the lengthwise 
direction (one direction) of this invention by making draw magnification of a lengthwise 
direction high. 

[0081] Moreover, the nonwoven fabric with which it comes to arrange a staple fiber also suits an 
one direction as a nonwoven fabric for horizontal elasticity compound sheets. The nonwoven 
fabric which consists of a staple fiber is cotton-aesthetic property, and a feel is good and is liked 
for the application referring to the skin. There is a web of a card riser etc. as a nonwoven fabric 
which the fiber which consists of a staple fiber arranged. 

[0082] Moreover, as another example of the nonwoven fabric which has 100% or more of 
ductility, by performing flexible processing, rib attachment processing including contraction 
processing or folding processing, and pleating, etc., you may process it into a span bond 
nonwoven fabric or the usual staple fiber nonwoven fabric so that it may have ductility in a 
longitudinal direction. 

[0083] With flexible processing, not only flexible processing of the narrow sense which gives a 
softening agent to a nonwoven fabric but shrink-proofing, such as Sanforizing, and processing 
used as a soft nonwoven fabric with big ductility by physical means by which a rib is not 
observed by appearance, such as embossing, are included. 

[0084] Contraction processing is processing which shrinks cloth physically or chemically, and it 
is common also in flexible processing mentioned above in part, including what is called milling 
processing with which a fiber is made to become entangled. There is an approach indicated by 
JP,6-57620,A etc. as an approach of making a lengthwise direction or a longitudinal direction 
contracting cloth physically. 
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[0085] Rib attachment processing prepares much regular or irregular small Siwa and **** in 
cloth including fold-up processing, pleating, etc., and processing which gives extensibility to 
cloth is said. A rib is put into a longitudinal direction, it considers as the example which enlarges 
ductility in a lengthwise direction, and SANHO rise processing (refer to U.S. Pat. No. 2324245 
specification), mechanical shrink-proofmg, such as a double width SUTAFIN box (refer to JP,5- 
41742,B), processing using the manufacture approach of the crepe paper in the paper 
manufacture industry, processing that puts a rib into a lengthwise direction combining two rollers 
which have many slots in shaft orientations are mentioned. Moreover, it can also consider as the 
nonwoven fabric which has elasticity in a lengthwise direction or a longitudinal direction by 
devising an embossing pattem. It is processing [ which ], and it is contained in rib attachment 
processing as used in this specification when a peach and a rib arise. 

[0086] As for the nonwoven fabric for horizontal elasticity compound sheets, 200% or more of 
ductility is desirably required of an one direction at least 100% or more. When the ductility of 
the one direction of a nonwoven fabric was 100% or more, it has checked from the experimental 
result that 200% or more of elasticity to repeat is shown as a compound sheet with an elastomer. 
[0087] The approach of this invention of manufacturing a horizontal elasticity compound sheet 
using these rubber strands and nonwoven fabrics has the process which manufactures the 
horizontal array object with which a rubber strand arranges and becomes a longitudinal direction 
mostly as mentioned above. 

[0088] Although it is contained also when the rubber strand has arranged the horizontal array 
object of a rubber strand in the longitudinal direction (cross direction), i.e., the longitudinal 
direction of a nonwoven fabric, and the rubber strand is carrying out the skew a little from the 
longitudinal direction, a thing when an include angle with the smaller include angle which a 
longitudinal direction and a rubber strand make is smaller than 45 degrees is said. 
[0089] A rubber strand has the advantage which takes the above horizontal arrangement in the 
point which can arrange a strand effective in the direction of the purpose with a simple means. 
Moreover, lateral elasticity can be given in the minimum amount of strands. Moreover, when the 
rubber strand is carrying out the skew a little, or when it crosses, there is also a merit from which 
the elongation tension of a horizontal elasticity compound sheet can be adjusted, and early **** 
tension is small and becomes a mellow load elongation curve in the compound sheet with extent 
of the slant, 

[0090] A rubber elasticity property, ductility, endurance, etc. have the advantage which uses a 
rubber strand in this invention in the point which can use efficiently the established rubber strand 
manufactured appropriate. That is, it is because the width of face of selection of an ingredient 
side is wide that the strand with which it does not have the gestalt- fault to which the intersection 
part of elastic bodies becomes thick as compared with the case where the network of a rubber 
elasticity object, a nonwoven fabric, a film, etc. are used, and shaping was fabricated from 
difficult natural rubber latex can be used etc. Moreover, the target load elongation curve, a 
hysteresis curve, etc. are realizable in the minimum amount of rubber from those things. It is 
important also from the field of such a product property that there are few amounts of rubber to 
be used not only with the field of economical efficiency but the product of these days expected 
the thin and light product. 

[0091] By the manufacture approach of this invention, the means which twists the rubber strand 
on supporter material is used. The typical thing of the means which twists around supporter 
material the usual yam which does not have rubber elasticity has the technique (France addition 
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JP,797653) developed by SHABANO of France, and various the amelioration invention is also 
made (France JP,12089683, JP,47-147913, JP,51-25433, JP,51-78879A etc). These are the 
examples of a means to manufacture the horizontal array object of yam, by leading usual yam to 
the rotating yam guide apparatus, and twisting yam around the long and slender pivotable yam 
supporter material of the pair which set spacing and has been arranged. 
[0092] Moreover, a mbber strand makes it ran the sheet-like belt which is yam supporter 
material, or the form-of-a-rope belt of a pair as other examples which twist another different yam 
around supporter material, and has the method which twists yam around the supporter material. 
As a typical example in the case of the usual yam which does not have mbber elasticity, there are 
some which were indicated by United States Patent specification No. 3041230 and JP,47- 
49796,B. 

[0093] Moreover, the typical example which twists around cylinder-like supporter material the 
usual yam which does not have rabber elasticity as an example which twists another different 
yam from a rabber strand around supporter material is indicated by United States Patent 
specification No. 2797728 and JP,40-35506,Y. 

[0094] By using the manufacture approach of the network established with the usual yam which 
is not rabber, this invention uses effectively the elastic body used in case a horizontal elasticity 
compound sheet is manufactured, and makes it possible to manufacture a horizontal elasticity 
compound sheet at a high speed in a simple manufacture process. That is, this invention is 
adapted for the rabber strand which has 200% or more of elasticity in the horizontal array means 
of the above-mentioned usual yam, and the description is in the point of having enabled it to 
manufacture a horizontal elasticity compound sheet, by joining the rabber strand to the 
nonwoven fabric which has 100% or more of ductility in a longitudinal direction further. 
[0095] 

[Example] (Example 1) The horizontal elasticity compound sheet was produced using the 
manufacturing installation shown in drawing 2 . The vertical array nonwoven fabric of basis- 
weight 20 g/m2 which extended the basis weight (mass per unit area) of 50g/the span bond 
nonwoven fabric made from polypropylene of m2 2.5 times to the lengthwise direction, and was 
obtained as a nonwoven fabric 1 1 was used. The nonwoven fabric 1 1 with a width of face of 
1200mm is twisted around the cylindrical supporter material 13 with a diameter of 320mm by 
which mold release processing was carried out of Teflon (trademark). And it is made to ran a 
nonwoven fabric 1 1 on the cylindrical supporter material 13, and after spraying natural rabber 
latex on the vulcanized natural rabber strand (total fineness of 250tex), the rabber strand is 
twisted at intervals of 2.5mm pitch on the nonwoven fabric 1 1 it rans. 

[0096] Thus, the horizontal elasticity compound sheet was manufactured for the rabber strand a 
laminating and by joining on the nonwoven fabric 1 1 . The basis weight of the obtained 
horizontal elasticity compound sheet was 172 g/m2, and residual distortion was 7% when 200% 
of telescopic motion was repeated 20 times in the longitudinal direction of a sheet. 
[0097] (Example 2) The horizontal elasticity compound sheet was produced using the 
manufacturing installation shown in drawing 3 . The pair twisted the strand (total fineness of 
180tex) of SEES (styrene-ethylene butylene-styrene) system resin (Clayton G1857 made from 
shell JAPAN) yam supporter material 3 1 at intervals of 5mm pitch, and the horizontal array 
object 34 was formed. 

[0098] Then, the card web of the cotton which has 100% or more of ductility in a longitudinal 
direction by contraction processing was joined to the horizontal array object 34, and the 



20 



horizontal elasticity compound sheet of basis-weight 145 g/m2 was manufactured. Even if it 
repeated 200% of telescopic motion 10 times in the longitudinal direction of a sheet, the 
horizontal elasticity compound sheet with which residual distortion has 15% of elasticity was 
obtained. 
[0099] 

[Effect of the Invention] As explained above, according to the manufacture approach of the 
horizontal elasticity compound sheet of this invention, carry out the laminating of the rubber 
strand on the nonwoven fabric by which the ** form was carried out to the shape of a cylindrical 
shape along with the peripheral face of cylindrical supporter material, or Or by joining a 
horizontal array object to a nonwoven fabric, after twisting a rubber strand around the yam 
supporter material of the pair which kept spacing in the longitudinal direction and has been 
arranged and forming a horizontal array object The ingredient of a rubber strand becomes 
possible [ being able to manufacture the horizontal elasticity compound sheet which can 
demonstrate elasticity most efficiently by the simple and high-speed approach, and mass- 
producing a horizontal elasticity compound sheet by low cost also in the minimum amount, ]. 
Namely, the elastic body used as an ingredient of a rubber strand can be used effectively, and it 
is effective in becoming possible to manufacture a horizontal elasticity compound sheet at a high 
speed in a simple manufacture process. Moreover, manufacture of a horizontal elasticity 
compound sheet with the advantage that early **** tension is small and becomes a mellow load 
elongation curve is attained by carrying out the oblique intersection of the strand on a nonwoven 
fabric. 

[0100] The horizontal elasticity compound sheet obtained by the manufacture approach of this 
invention is used suitable for garments, such as the flexible elastic section of hygienic goods, 
such as the strap of elasticity dressings, a supporter, the cuff of clothing, a flexible tape, a stretch 
belt, and a brassiere, a stomach band, a gravida band, a ****** stop of a glove or socks, a diaper, 
and an incontinentia pad, medicine, etc. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to the manufacture approach of a horizontal 
elasticity compound sheet of coming to allot a rubber strand in a longitudinal direction on a 
non woven fabric. Especially this invention produces the horizontal array object of a strand with a 
simple means to twist a rubber strand aroxmd supporter material, and relates to the manufacture 
approach of the horizontal elasticity compound sheet by joining the strand on the nonwoven 
fabric which has at least 100% or more of ductility in a longitudinal direction. Especially the 
horizontal elasticity compound sheet manufactured by the process is used for garments, such as 
the flexible elastic sections, such as elasticity dressings, a supporter, a cuff of clothing, and a 
diaper, medicine, hygienic goods, etc. 



[Translation done.] 
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* NOTICES * 

JPO and INFIX are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] Various techniques are proposed from the former as the nonwoven 
fabric and the elastic body are indicated by JP,3-213543 A JP,8-174764A etc. about the 
elasticity compound sheet which comes to carry out a laminating. By the manufacture approach 
of the elastic body indicated by JP,3-213543,A, thin band-like elastic bodies, such as a rubber 
thread and Taira rubber, are first supplied in the state of expanding between a nonwoven fabric 
on top and a nonwoven fabric at the bottom at a longitudinal direction. And a nonwoven fabric 
on top and a nonwoven fabric at the bottom are partially pasted up using the adhesive property of 
a nonwoven fabric, and a large number formation of the part for a part for jointing and a non- 
adhesion part is carried out about a nonwoven fabric on top, respectively. Thereby, the elastic 
body with which it comes to unite the elastic body of an expanding condition with the nonwoven 
fabric of a top face and an inferior surface of tongue is produced, 
[0003] The complex with which the flexible direction was regulated is indicated by JP,8- 
174764, A. As for the complex, it comes to carry out the laminating of the elasticity elastomer 
layer to an extension continuous glass fiber web. An extension continuous glass fiber web 
extends the continuous glass fiber web formed by carrying out spinning of the thermoplastics to 
an one direction, and makes the fiber of the web arrange in the about 1 direction. Thus, by 
having constituted the complex with which the flexible direction was regulated, aesthetic 
property is good and the elasticity compound sheet which has moderate elasticity is obtained. 



[Translation done.] 
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* NOTICES * 

JPO and INFIX are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the Invention] As explained above, according to the manufacture approach of the 
horizontal elasticity compound sheet of this invention, carry out the laminating of the rubber 
strand on the nonwoven fabric by which the ** form was carried out to the shape of a cylindrical 
shape along with the peripheral face of cylindrical supporter material, or Or by joining a 
horizontal array object to a nonwoven fabric, after twisting a rubber strand around the yam 
supporter material of the pair which kept spacing in the longitudinal direction and has been 
arranged and forming a horizontal array object The ingredient of a rubber strand becomes 
possible [ being able to manufacture the horizontal elasticity compound sheet which can 
demonstrate elasticity most efficiently by the simple and high-speed approach, and mass- 
producing a horizontal elasticity compound sheet by low cost also in the minimum amount, ]. 
Namely, the elastic body used as an ingredient of a rubber strand can be used effectively, and it 
is effective in becoming possible to manufacture a horizontal elasticity compound sheet at a high 
speed in a simple manufacture process. Moreover, manufacture of a horizontal elasticity 
compound sheet with the advantage that early **** tension is small and becomes a mellow load 
elongation curve is attained by carrying out the oblique intersection of the strand on a nonwoven 
fabric. 

[0100] The horizontal elasticity compound sheet obtained by the manufacture approach of this 
invention is used suitable for garments, such as the flexible elastic section of hygienic goods, 
such as the strap of elasticity dressings, a supporter, the cuff of clothing, a flexible tape, a stretch 
belt, and a brassiere, a stomach band, a gravida band, a ****** stop of a glove or socks, a diaper, 
and an incontinentia pad, medicine, etc. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, by development of charges of garments 
material, such as a diaper, though it is quality, the manufacture approach which can produce an 
elasticity compound sheet for high productivity cheaply has been searched for at recent years. 
For that purpose, using the elastomer to be used effectively or that a manufacture process is 
simple, and manufacturing an elasticity compound sheet at a high speed have been called for. 
[0005] In case the purpose of this invention manufactures the horizontal elasticity compound 
sheet which has elasticity in a longitudinal direction, it can use the elastic body to be used 
effectively and is to offer the manufacture approach of a horizontal elasticity compound sheet 
which can manufacture a horizontal elasticity compound sheet at a high speed in a simple 
manufacture process. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation, 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 



MEANS 



[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention 
is the manufacture approach of a compound sheet of coming to join a rubber strand on a 
non woven fabric, and having elasticity in a longitudinal direction. Said nonwoven fabric a ** 
form in the shape of a cylindrical shape The cylindrical supporter material for supporting by 
carrying out, The process which prepares the yam guide apparatus which guides a rubber strand 
on the nonwoven fabric which rotated the outside of said cylindrical supporter material by 
having made the medial axis of this cylindrical supporter material into the center of rotation, and 
was supported by said cylindrical supporter material, The process which leads the nonwoven 
fabric which has 100% or more of ductility in a longitudinal direction to the peripheral face of 
said cylindrical supporter material, and carries out the ** form of said nonwoven fabric to the 
shape of a cylindrical shape continuously along with the peripheral face of said cylindrical 
supporter material. While making it run said nonwoven fabric by which the ** form was carried 
out to the shape of a cylindrical shape in the direction parallel to the axis of said cylindrical 
supporter material By rotating said yam guide apparatus, showing the rubber strand which has 
200% or more of elasticity to said nonwoven fabric on said cylindrical supporter material with 
said yam guide apparatus The process which twists said rubber strand on said nonwoven fabric it 
runs by the shape of a cylindrical shape, It has the process which joins the rubber strand twisted 
on it to said nonwoven fabric it runs, and the process which develops continuously in a flat- 
surface configuration and takes out said nonwoven fabric from the shape of a cylindrical shape in 
it, pulling apart the nonwoven fabric to which said strand was joined from said cylindrical 
supporter material. 

[0007] In the above-mentioned invention, the nonwoven fabric which has 100% or more of 
ductility is first led to a longitudinal direction at cylindrical supporter material, the ** form of the 
nonwoven fabric is carried out to the shape of a cylindrical shape along with the peripheral face 
of cylindrical supporter material, and it supports by cylindrical supporter material. The perimeter 
of cylindrical supporter material is made to rotate a yam guide apparatus, while making it run a 
cylindrical shape-like nonwoven fabric in the direction parallel to the axis of cylindrical 
supporter material, showing the rubber strand which has 200% or more of ductility to the 
nonwoven fabric on cylindrical supporter material with a yam guide apparatus. A horizontal 
elasticity compound sheet is produced by twisting a rubber strand on a cylindrical shape-like 
nonwoven fabric by this, next joining the rubber strand to a nonwoven fabric. Next, a flat 
horizontal elasticity compound sheet is obtained by developing continuously in a flat-surface 
configuration and taking out from the shape of a cylindrical shape in it, pulling apart the 
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nonwoven fabric to which the rubber strand was joined from cylindrical supporter material. 
Since the ingredient of a rubber strand can manufacture the horizontal elasticity compound sheet 
which can demonstrate elasticity most efficiently also in the minimum amount by the simple and 
high-speed approach according to such an approach, it becomes possible to mass-produce a 
horizontal elasticity compound sheet by low cost. Moreover, when the horizontal elasticity 
compound sheet with which rubber strands crossed diagonally on the nonwoven fabric by using 
two or more yam guide apparatus is produced, with the sheet, there is also a merit that early **** 
tension is small and becomes a mellow load elongation curve. 

[0008] Moreover, this invention is the manufacture approach of a compound sheet of coming to 
join a rubber strand on a nonwoven fabric, and having elasticity in a longitudinal direction. The 
yam supporter material of the pair supports said strand in case the laminating of said rubber 
strand is carried out on said nonwoven fabric, and holds the condition of having kept spacing of 
abbreviation regularity in the longitudinal direction, and it runs in the same direction mutually, 
The process which prepares the yam guide apparatus to which it shows this rubber strand so that 
the perimeter of the yam supporter material of this pair may be rotated and a rabber strand may 
be twisted around the yam supporter material of said pair, With said yam guide apparatus tuming 
around those perimeters, mnning a lengthwise direction the yam supporter material of said pair 
By twisting around the yam supporter material of said pair the mbber strand which has 200% or 
more of elasticity It has the process which forms the horizontal array object with which it comes 
to arrange said rubber strand in a longitudinal direction mostly between the yam supporter 
material of said pair, and the process which joins said horizontal array object to the nonwoven 
fabric which has 100% or more of ductility in a longitudinal direction, and produces a horizontal 
elasticity compound sheet. 

[0009] In the above-mentioned invention, the mbber strand which has 200% or more of elasticity 
is twisted around the yam supporter material of a pair, making the perimeter of those yam 
supporter material rotate a yam guide apparatus, while holding the condition of having kept 
almost fixed spacing for the yam supporter material of a pair in the longitudinal direction and 
ranning a lengthwise direction. Thereby, the horizontal array object with which it comes to 
arrange a mbber strand in a longitudinal direction mostly is formed between the yam siipporter 
material of a pair. Next, a horizontal elasticity compound sheet is produced by joining the 
horizontal array object to the nonwoven fabric which has 100% or more of ductility in a 
longitudinal direction. It enables it for the ingredient of a mbber strand to be able to manufacture 
the horizontal elasticity compound sheet which can demonstrate elasticity most efficiently by the 
simple and high-speed approach, and to mass-produce a horizontal elasticity compound sheet 
also in the minimum amount like the approach using cylindrical supporter material, as mentioned 
above, also by such approach, at low cost. 

[0010] Furthermore, this invention is the manufacture approach of a compound sheet of coming 
to join a mbber strand on a nonwoven fabric, and having elasticity in a longitudinal direction. 
While keeping spacing in a longitudinal direction and being arranged so that said mbber strand 
may be supported in case the laminating of said mbber strand is carried out on said nonwoven 
fabric The supporter material of the pair which each rotates in order to move the mbber strand 
which each has the engagement section which engages with this mbber strand in order to move 
the mbber strand to support to a lengthwise direction, and engaged with this engagement section 
to a lengthwise direction, The process which prepares the yam guide apparatus to which it shows 
a mbber strand so that it may rotate around the supporter material of this pair, a mbber strand 



27 



may be made to engage with the engagement section of each the material of said supporter and a 
rubber strand may be twisted around the supporter material of said pair. Twisting around the 
supporter material of said pair the rubber strand which has 200% or more of elasticity with said 
rotating yam guide apparatus, and making this rubber strand engage with said engagement 
section By making it move to each rotation actuation of said supporter material with the rubber 
strand which engaged with said engagement section The process which forms the horizontal 
array object with which it comes to arrange said rubber strand in a longitudinal direction between 
the supporter material of said pair mostly, It has the process which joins said horizontal array 
object which moves when the supporter material of said pair rotates to the non woven fabric 
which has 100% or more of ductility in a longitudinal direction, and produces a horizontal 
elasticity compound sheet. 

[001 1] hi the above-mentioned invention, a horizontal elasticity compound sheet is produced 
using the yam supporter material of the pair which rotates in order to move a rubber strand to a 
lengthwise direction. Yam supporter material has the engagement section which engages with a 
mbber strand, and the mbber strand which engaged with the engagement section is moved to an 
one direction with rotation actuation of yam supporter material. First, in a longitudinal direction, 
spacing is kept, the yam supporter material of a pair is arranged, the rubber strand which has 
200% or more of elasticity is guided, it twists around the yam supporter material of a pair, and 
the mbber strand is made to engage with the engagement section of yam supporter material with 
the yam guide apparatus turning around those perimeters. The rabber strand which engaged with 
the engagement section is moved to a lengthwise direction by rotation actuation of yam 
supporter material, twisting a mbber strand around the yam supporter material of a pair such. A 
horizontal elasticity compound sheet is manufactured by joining the horizontal array object 
which the horizontal array object with which it comes to arrange a mbber strand in a longitudinal 
direction mostly was formed between the yam supporter material of a pair by this, next was 
formed to the nonwoven fabric which has 1 00% or more of ductility in a longitudinal direction. 
It enables it for the ingredient of a mbber strand to be able to manufacture the horizontal 
elasticity compound sheet which can demonstrate elasticity most efficiently by the simple and 
high-speed approach, and to mass-produce a horizontal elasticity compound sheet also in the 
minimum amount, also by such approach, at low cost. 

[0012] With the "lengthwise direction" used in this invention when explaining the production 
process of a horizontal elasticity compound sheet, the array direction of the fiber of a nonwoven 
fabric, etc. Those feed directions at the time of manufacturing a horizontal elasticity compound 
sheet and a nonwoven fabric are meant. The "longitudinal direction" used when explaining the 
array direction of a mbber strand, the ductility of a nonwoven fabric, the flexible direction of a 
horizontal elasticity compound sheet, etc. means a lengthwise direction and a right-angled 
direction, i.e., the cross direction of a nonwoven fabric or a horizontal elasticity compound sheet. 
[0013] The "ductility" in this invention applies to JIS-L1095. That is, in the die-length direction, 
width of face opens spacing of 10cm, grasps the web which is 5cm, it pulls by speed-of-testing 
30 cm/min, and the elongation over the original die length when a web fractures is expressed 
with %, 

[0014] With the "strand" in this invention, a flexible material others, endless [ comparatively 
thick ], or semi- endless is also usually included. [ flexible material / endless / which is called a 
filament / comparatively thin / or semi- endless ] Although it is about hundreds of tex even when 
calling it a filament, and the fineness is large, as for the "strand" in this invention, that whose 
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fineness is thousands of tex is also contained. In addition, a "strand" may be called total fineness 
in order to distinguish fi-om the fineness of each strand which each thin strands may gather, may 
constitute a thick strand, and constitutes the fineness of the thick strand in that case. 
[0015] After giving fixed elongation, applying tension to a strand, the "elasticity of a strand" in 
this invention will mean the property which the elongation recovers near the original die length 
in rubber elasticity, if the tension is canceled, at least 50% of the ductility given to the strand 
although a strand did not need to return to the original die length completely as a rate recovered 
elasfically - desirable - 80% (20% of residual ductility) - more desirable - 90% or more 
(10% or less of residual ductility) recovery - carrying out - ****ij^g 
[0016] 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is explained with 
reference to a drawing. 

[0017] Drawing 1 is the top view showing the horizontal elasticity compound sheet produced by 
the manufacture approach of this invention. 

[0018] Rubber strand 2a arranged by the right-angled longitudinal direction to the lengthwise 
direction (the die-length direction) on the nonwoven fabric 1 prolonged in the lengthwise 
direction where the horizontal elasticity compound sheet shown in drawing 1 (a) is shown by the 
arrow head A is a laminating and the thing which it comes to join. It comes to arrange a fiber in 
the die-length direction (lengthwise direction), and the nonwoven fabric 1 has 100% or more of 
ductility in the longitudinal direction (cross direction). Rubber strand 2a has 200% or more of 
elasticity in the die-length direction. In this case, strand 2a is almost parallel to the longitudinal 
direction of a nonwoven fabric 1, and the include angle accomplished in a straight line parallel to 
a longitudinal direction serves as zero mostly. 

[0019] The horizontal elasticity compoxmd sheet shown in drawing 1 (b) is a thing when rubber 
strand 2b by which the laminating was carried out carries out a skew for some and is arranged to 
a longitudinal direction on a nonwoven fabric 1, and drawing 1 (b) has shown extent of the skew 
of rubber strand 2b at an angle of [ alpha ] the smaller one among the include angles with a 
straight line parallel to a longitudinal direction to make. In this invention, it is desirable still more 
desirable for an include angle alpha to be smaller than 45 degrees, and 10 or less degrees is the 
most desirable 30 or less degrees. 

[0020] rubber strand 2c which crosss diagonally with rubber strand 2b in the horizontal elasticity 
compound sheet which showed the horizontal elasticity compound sheet shown in drawing 1 (c) 
to drawing 1 (b) — a nonwoven fabric 1 top - fiirther — a laminating - and it is joined and 
constituted. To the longitudinal direction, rubber strand 2c carries out the skew of some, and is 
arranged, and extent of the skew is shown at an angle of [ beta ] the smaller one by drawing 1 (c) 
by the case where it is shown in drawing 1 (c) among the include angles with a straight line 
parallel to a longitudinal direction to make. The skew of the rubber strand 2c does not 
necessarily have to be carried out to the longitudinal direction, and it may be almost parallel to a 
longitudinal direction. Although rubber strand 2b and each skew include angle alpha and beta of 
2c do not need to be equal, it is desirable for each skew include angle to be 45 or less degrees. 
[0021] Each horizontal elasticity compound sheet shown in drawing 1 (a) - drawing 1 (c) has big 
elasticity in the longitudinal direction, and is used for it suitable for garments, such as the 
flexible elastic section of hygienic goods, such as the strap of elasticity dressings, a supporter, 
the cuff of clothing, a flexible tape, a stretch belt, and a brassiere, a stomach band, a gravida 
band, a ****** stop of a glove or socks, a diaper, and an incontinentia pad, medicine, etc. 



29 



[0022] Drawing 2 is the perspective view showing the equipment with which the manufacture 
approach of the horizontal elasticity compound sheet of this invention was applied. 
[0023] hi the manufacturing installation of the horizontal elasticity compound sheet of this 
operation gestalt, the ring-like turntable 14 is attached in the top face of fixed-angular-table 14a 
of the shape of a ring fixed by supporter material 14b as shown in drawing 2 through support 
device 14c. Each medial axis of fixed-angular-table 14a and a turntable 14 is both arranged on 
the same straight line parallel to the direction of a vertical. It is supported by support device 14c 
so that a turntable 14 may become pivotable on fixed-angular-table 14a by making the medial 
axis into the center of rotation. The bobbin 15 around which the rubber strand 16 is wound is 
attached to the top face of a turntable 14 a large number picking pivotable. Although only two 
bobbins 15 are shown by drawing 2 since it is simple, many bobbins 15 are arranged along with 
the circumferencial direction of a turntable 14 on the top face of a turntable 15. A yam guide 
apparatus consists of a bobbin 15 of these large number, a turntable 14, etc., and the rubber 
strand 16 is guided by the equipment to the lateral surface of the nonwoven fabric 1 1 on the 
cylindrical supporter material 13. The rubber strand 16 has 200% or more of elasticity in the die- 
length direction. 

[0024] The slot where a belt 28 is inserted in the peripheral face of a turntable 14 is formed. The 
belt 28 is hung on the slot formed in the peripheral face of a turntable 14, and the pulley 27 
attached in the end section of a shaft 26. Gear 25b was attached in the other end of a shaft 26, 
and gear 25b has geared with gear 25b attached in the revolving shaft of a motor 24. The power 
of a motor 24 is told to a turntable 14 through Gears 25a and 25b, a shaft 26, a pulley 27, and a 
belt 28 with drive actuation of a motor 24, and a turntable 14 is rotated. 
[0025] Moreover, the manufacturing installation of this operation gestalt is equipped with the 
cylindrical supporter material 13 which passes along the inside of fixed-angular-table 14a and a 
turntable 14. The cylindrical supporter material 13 is being fixed so that the medial axis may be 
arranged on fixed-angular-table 14a and the same straight line as the medial axis of a turntable 
14. Near the part below fixed-angular-table 14a of the cylindrical supporter material 13, the 
guide 12 to which it shows the band-like nonwoven fabric 1 1 sent into the cylindrical supporter 
material 13 is formed. The guide 12 has the curve side which leads a nonwoven fabric 1 1 to the 
peripheral face of the cylindrical supporter material 13 so that foaming of the nonwoven fabric 
1 1 of a flat-surface configuration may be carried out to the shape of a cylindrical shape along 
with the peripheral face of the cylindrical supporter material 13. The cylindrical supporter 
material 13 is for supporting a nonwoven fabric 1 1 in the state of the shape of a cylindrical shape 
by touching the medial surface of the nonwoven fabric 1 1 by which the ** form was carried out 
to the shape of a cylindrical shape. It comes to arrange a fiber in a lengthwise direction, and the 
nonwoven fabric 1 1 has 100% or more of ductility in a longitudinal direction, i.e., the cross 
direction. 

[0026] Above the turntable 14 of the cylindrical supporter material 13, many heating rollers 1 8 
for joining the rubber strand 16 fi-om a bobbin 15 are formed on the nonwoven fabric 1 1 which is 
in contact with the peripheral face of the cylindrical supporter material 13. Two or more heating 
rollers 18 are put in order along with the circumferencial direction of the cylindrical supporter 
material 13, and each heating roller 18 is supported pivotable, after the medial axis has become a 
right angle to the direction of a vertical. A nonwoven fabric 1 1 and the rubber strand 16 are put 
between each heating roller 18 and the cylindrical supporter material 13, and the rubber strand 16 
is joined on a nonwoven fabric 1 1 by heating them by the heating roller 1 8. 
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[0027] Furthermore, above the heating roller 18 of the cylindrical supporter material 13, the 
knife 21 as a cutting means to cut the rubber strand 16 near the crosswise edge of a non woven 
fabric 1 1 , and the guidance implement 22 guided so that a nonwoven fabric 1 1 may be developed 
in a flat-surface configuration from the shape of a cylindrical shape after a knife 21 cuts the 
rubber strand 16 are formed. The nip rolls 23 a and 23b of the pair which takes over the 
nonwoven fabric 1 1 led to the guidance implement 22 by the guidance implement 22 in near are 
arranged. These nip rolls 23a and 23b are the conveyance means for conveying a nonwoven 
fabric 1 1 within a manufacturing installation, and a nonwoven fabric 1 1 is supplied to a guide 12 
by taking over actuation of the nonwoven fabric 1 1 with these rolls by the upstream of a 
conveyance path. On the cylindrical supporter material 13, the nonwoven fabric 1 1 by which the 
** form was carried out to the shape of a cylindrical shape along with the peripheral face is run 
by the direction parallel to the direction of an axis of the shape of the cylindrical shape, i.e., a 
lengthwise direction, along with the peripheral face of the cylindrical supporter material 13. 
[0028] Next, the actuation of a manufacturing installation shown in drawing 2 is explained. 
[0029] First, the nonwoven fabric 1 1 sent into the guide 12 is continuously twisted around the 
peripheral face of the cylindrical supporter material 13 with a guide 12. Thereby, along with the 
peripheral face of the cylindrical supporter material 13, the ** form of the nonwoven fabric 1 1 is 
carried out to the shape of a cylindrical shape, and where the shape of the cylindrical shape is 
held, a nonwoven fabric 11 moves the cylindrical supporter material 13 top to a lengthwise 
direction toward the upper part. Around [ some ] the nonwoven fabric 1 1 which moves in the 
cylindrical supporter material 13 top, the turntable 14 is rotating by the motor 24. According to 
rotation of this turntable 14, from the bobbin 15, the rubber strand 16 is solved and the rubber 
strand 16 which was able to be solved coils around the nonwoven fabric 1 1 on the cylindrical 
supporter material 13. Thereby, the horizontal array object 17 with which it comes to arrange the 
rubber strand 16 in a longitudinal direction mostly is formed on the nonwoven fabric 1 1 on the 
cylindrical supporter material 13, i.e., the member. 

[0030] When the quality of the material of the rubber strand 16 is thermoplastic elastomer, the 
joint 19 of a nonwoven fabric 1 1 and the rubber strand 16 is partially formed by the heating 
roller 18 which puts a nonwoven fabric 1 1 and the rubber strand 16 between the cylindrical 
supporter material 13, and is rotating. Although the heating roller 18 is not illustrated by drawing 
2 , it is desirable for the rotation drive to be carried out by the driving means of a motor etc. 
[0031] After the rubber strand 16 is separated with a knife 21 near the crosswise both ends of a 
nonwoven fabric 1 1, the horizontal elasticity compound sheet 20 to which it comes to join a 
nonwoven fabric 1 1 and the rubber strand 16 by many heating rollers 18 partially is pulled apart 
from the cylindrical supporter material 13, and it is continuously developed by the flat from the 
shape of a cylindrical shape with the guidance implement 22 to a flat-surface configuration, and 
it is returned. Thus, the horizontal elasticity compound sheet 20 taken out from the cylindrical 
supporter material 13 is taken over by nip rolls 23a and 23b. 

[0032] After the horizontal elasticity compound sheet 20 with which the rubber strand 16 was 
partially joined on the nonwoven fabric 1 1 is made into a flat, fiirther, by the whole, it joins the 
rubber strand 16 to a nonwoven fabric 11, and unifies in many cases, 

[0033] Although the turntable 14 showed one example by drawing 2 , as shown in drawing 1 (c), 
rubber strands can produce the oblique intersection rubber array object which crossed diagonally 
mutually by forming two turntables 14 in a manufacturing installation, and making hard flow 
rotate two turntables 14 of each other. And the horizontal elasticity compound sheet of a 
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configuration of having been shown in drawing 1 (c) is manufactured by carrying out the 
laminating of the skew rubber array object on a nonwoven fabric 1 L In this manufacturing 
installation, by adjusting the feed rate of a nonwoven fabric 1 1 , and the rotational speed of a 
turntable 14, the rubber strand 16 by which a laminating is carried out on a nonwoven fabric 1 1 
can be mostly made parallel with a longitudinal direction, or can carry out a skew to a 
longitudinal direction. 

[0034] hi addition, although drawing 2 showed equipment in case the quality of the material of 
the rubber strand 16 is thermoplastic elastomer, when the quality of the material of the rubber 
strand 16 is natural rubber which does not show thermoplasticity, and the rubber strand 16 lets 
out from a bobbin 15, the adhesives supply means to the rubber strand 16 is needed, such as 
carrying out the spray of the adhesives to the rubber strand 16, and applying them to it. 
[0035] Drawing 3 is the perspective view showing other examples of the equipment with which 
the manufacture approach of the horizontal elasticity compound sheet of this invention was 
applied. 

[0036] At the manufacturing installation shown in drawing 3 , the yam supporter material 31 of 
the shape of a belt of the pair which kept spacing in the longitudinal direction and was mutually 
stretched in the parallel condition is circulated, and the horizontal array object 34 is produced by 
twisting rubber strand 16a around the yam supporter material 31 of these pairs. And 37 is 
manufactured in a horizontal elasticity compound sheet by joining the horizontal array object 34 
to a nonwoven fabric. In this manufacturing installation, one yam supporter material 3 1 is 
stretched by belt pulley 42a attached in the end section of shaft 41a, belt pulley 42b attached in 
the end section of shaft 41b, belt pulley 42c attached in the end section of shaft 41c, and the end 
section of a roll 50 among the yam supporter material 3 1 of a pair. The yam supporter material 
3 1 of another side is stretched by belt pulley 42a attached in the other end of shaft 41a, belt 
pulley 42b attached in the other end of shaft 41b, belt pulley 42c attached in the other end of 
shaft 41c, and the other end of a roll 50. 

[0037] Gear 46c is attached in one belt pulley 42c, and gear 46b which gears with the gear 46c is 
attached in the revolving shaft of motor 46b. By carrying out the rotation drive of the motor 46b, 
the power of the motor 46b is told to shaft 41c and belt pulley 42c of the both ends of shaft 41c 
through Gears 46b and 46c. Thereby, belt pulley 42c of a shaft 41 and a pair rotates, and where 
almost fixed spacing is kept in a longitudinal direction between the yam supporter material 3 1 of 
a pair, each yam supporter material 3 1 is mn by the lengthwise direction at the same rate. 
[0038] The part between belt pulley 42a in the yam supporter material 3 1 of a pair and a roll 50 
passes along the inside of the ring 32 which constitutes the device for twisting rubber strand 16a 
around those yam supporter material 3 1 . The medial axis of a ring 32 is parallel to the transit 
direction of the yam supporter material 3 1 which passes the inside. This ring 32 is supported 
pivotable considering the medial axis of a ring 32 as the center of rotation with two or more 
rollers 49 which touch that peripheral face. Intemal-tooth 32a on a par with the circumferencial 
direction is formed in the inner skin of a ring 32. In intemal-tooth 32a, gear 45a attached in the 
shaft connected with the revolving shaft of motor 46a has geared. When the power of motor 46a 
is told to a ring 32 by gear 45a and intemal-tooth 32a, a ring 32 rotates the perimeter of the one 
section each of the yam supporter material 3 1 of a pair. 

[0039] Moreover, many bobbins 33 located in the inside are attached in the ring 32. Each bobbin 
33 is attached in the ring 32 by shaft 33a pivotable. Although only one bobbin 33 is shown by 
drawing 3 since it is simple, many bobbins 33 are arranged in on the inner skin of a ring 32 along 
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with the circumferencial direction. Rubber strand 16a is wound around each bobbin 33. Rubber 
strand 16a has 200% or more of elasticity in the die-length direction. Furthermore, the interior 
material 53 of a proposal in which the pinhole for guiding rubber strand 16a which begins to be 
rolled from a bobbin 33 was formed is attached to the inner skin of a ring 32 two or more picking 
corresponding to each bobbin 33, The yam guide apparatus turning around the perimeter of the 
yam supporter material 31 of a pair consists of these rings 32, many bobbins 33, interior material 
53 of a proposal, etc. By the yam guide apparatus, rubber strand 16a is guided so that mbber 
strand 16a may be twisted around the yam supporter material 3 1 of a pair in mbber strand 16a. 
[0040] In the yam supporter material 3 1 of a pair, the table 48 on which each yam supporter 
material 3 1 is engaged so that it may prevent that spacing of the yam supporter material 3 1 
becomes narrow may be formed in the part around which the mbber strand 3 1 is twisted, and its 
near. Accommodation bolt 48b for adjusting the width of face is attached in the table 48. 
Moreover, slot 48a with which the yam supporter material 3 1 engages possible [ sliding ] is 
formed in the both-sides side of table 48b. By adjusting the width of face of a table 48 by 
accommodation bolt 48b, the condition of having engaged with each yam supporter material 31 
fang- furrow 48a is held. 

[0041] Roll 43b for supplying non woven fabric 1 la to the space between the yam supporter 
material 31 of a pair is arranged at the upstream rather than the ring 32 in the transit direction of 
the yam supporter material 31 . It comes to arrange a fiber in a lengthwise direction, and 
nonwoven fabric 1 la has 100% or more of ductility in the longitudinal direction. Above roll 43b, 
roll 43a for sending out nonwoven fabric 1 la towards the roll 43b is arranged. Moreover, by the 
downstream, mold release sheet 36b which mold release sheet 36a stretched by heating-cylinder 
35a and roll 44a with the yam supporter material 3 1 up side of a pair ran, and was stretched by 
heating-cylinder 35b and roll 44b with the yam supporter material 31 down side of a pair is 
mnning rather than the ring 32 in the transit direction of the yam supporter material 3 1 . Each 
heating cylinder is arranged so that the mold release sheets 36a and 36b may be put among 
heating cylinders 35a and 35b. The slot into which the yam supporter material 31 gets is formed 
in each both ends of heating cylinders 35a and 35b. Furthermore, above the yam supporter 
material 3 1 of a pair, roll 43c for sending in nonwoven fabric 1 lb from the bottom among the 
mold release sheets 36a and 36b is arranged. Below heating-cylinder 35a, the rolls 43d and 43e 
for sending in nonwoven fabric 11c from the bottom among the mold release sheets 36a and 36b 
are arranged. It comes to arrange a fiber in a lengthwise direction, and nonwoven fabrics lib and 
11c also have 100% or more of ductility in the longitudinal direction. 

[0042] The quality of the material of mbber strand 16a is thermoplastic elastomer, and in order 
to join mbber strand 16a to each of nonwoven fabrics 11a, lib, and 11c, heating cylinders 35a 
and 35b and the mold release sheets 36a and 36b are formed. The mold release sheets 36a and 
36b through which it circulates by Rolls 44a and 44b and heating cylinders 35a and 35b mn by 
the yam supporter material 31 and this **. Thereby, junction to nonwoven fabrics lla-llcand 
mbber strand 16a is performed by the nip of heating cylinders 35a and 35b between mold release 
sheet 36a and 36b. 

[0043] Above the roll 50, the shaft which equipped both ends with the rotation knife 47 which 
rotates with the roll is arranged. The rotation knife 47 of the pair with which the shaft was 
equipped is for cutting mbber strand 16a twisted around the yam supporter material 31 near each 
yam supporter material 3 1 . Roll 43f is arranged near the shaft equipped with the rotation knife 
47 of a pair, and the horizontal elasticity compound sheet 37 which seceded from the yam 
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supporter material 3 1 is sent out via roll 43f by cutting rubber strand 16a with the rotation knife 
47 to the winding roll 38 so that it may mention later. The laminating of rubber strand 16a and 
the nonwoven fabrics 1 lb and 11c is carried out, and the horizontal elasticity compound sheet 37 
is constituted by nonwoven fabric 1 la so that it may mention later. The winding roll 38 is rotated 
by the non-illustrated rotation driving gear, and the horizontal elasticity compound sheet 37 is 
rolled round by the winding roll 38. The driving gear made to rotate the winding roll 38 is a 
conveyance means for conveying nonwoven fabrics 11a, lib, and He along with a production 
line, and each of nonwoven fabrics 11a, lib, and 1 Ic is supplied to a production line by taking 
over actuation of the horizontal elasticity compound sheet 37 with the winding roll 38. 
[0044] Next, actuation of the manufacturing installation constituted as mentioned above is 
explained. 

[0045] First, nonwoven fabric 1 la is supplied to the space between these yam supporter material 
3 1 with Rolls 43a and 43a, running a lengthwise direction the yam supporter material 3 1 of a 
pair. Nonwoven fabric 11a and the yam supporter material 3 1 of a pair pass the inside of the 
revolving uptake ring 32. In the case of the passage, the yam supporter material 3 1 of a pair and 
nonwoven fabric 11a coil around mbber strand 16a from each bobbin 33 according to rotation of 
a ring 32. Thereby, the horizontal array object 34 with which it comes to arrange mbber strand 
16a in a longitudinal direction between the yam supporter material 3 1 of a pair is formed in each 
of a nonwoven fabric 1 la top and the bottom. 

[0046] Horizontal array pair 34 and nonwoven fabric 1 la is put by heating cylinders 35a and 35b 
among the mold release sheets 36a and 36b (i.e., between heating cylinders 35a and 35b) with 
nonwoven fabric 1 lb supplied from the bottom, and nonwoven fabric 11c supplied from the 
bottom. Thereby, the horizontal array object 34 is joined to each of nonwoven fabrics 1 la, 1 lb, 
and 1 Ic by those heating cylinders, and the horizontal elasticity compound sheet 37 with which it 
comes to carry out the laminating of them is produced. With this elasticity compound sheet 37, it 
has a laminated stmcture by which nonwoven fabric lib was joined to the top face of nonwoven 
fabric 11a through the horizontal array object 34, and nonwoven fabric He was joined to the 
inferior surface of tongue of nonwoven fabric Ha through the horizontal array object 34. 
[0047] Then, mbber strand 16a is cut by the rotation knife 47 near the yam supporter material 3 1 
by the longitudinal direction both ends of the horizontal array object 34 being put between a roll 
50 and the rotation knife 47. Thereby, the horizontal elasticity compound sheet 37 is separated 
from each of the yam supporter material 3 1 of a pair, and the detached horizontal elasticity 
compound sheet 37 is rolled round by the winding roll 38 via roll 43 f Rubber [ dissociating from 
the horizontal elasticity compound sheet 37, and having adhered to the yam supporter material 
31 ] strand 16a is removed from the yam supporter material 31 by the removal member 51. 
[0048] Although the yam guide apparatus which consists of a ring 32 or a bobbin 33 showed one 
example by the manufacturing installation of drawing 3 , as shown in drawing 1 (c), mbber 
strands can produce the oblique intersection mbber array object which crossed diagonally 
mutually by forming the two yam guide apparatus and making hard flow rotate those yam guide 
apparatus of each other. And the horizontal elasticity compound sheet of a configuration of 
having been shown in drawing 1 (c) is manufactured by carrying out the laminating of the skew 
mbber array object to a nonwoven fabric. In this manufacturing installation, by adjusting the 
travel speed of the yam supporter material 31, and the rotational speed of a ring 32, mbber strand 
16a which it lets out from a bobbin 33 can be mostly made parallel with a longitudinal direction, 
or can carry out a skew to a longitudinal direction. 
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[0049] At the manufacturing installation shown in drawing 3 , nonwoven fabric 11 a is supplied 
to a production line by the upstream of the part where rubber strand 16a is twisted around the 
yam supporter material 3 1 . In such a case, if the nonwoven fabric of two sheets is piled up and 
supplied to the supply path of nonwoven fabric 1 1 a, the horizontal elasticity compound sheet of 
two sheets will be manufactured by one production process. Moreover, when supplying 
nonwoven fabric 1 la by the upstream of a ring 32 in a production line and not supplying 
nonwoven fabrics 1 lb and 1 Ic to a production line, the horizontal elasticity compound sheet 
with which rubber strand 16a was joined to the both sides of nonwoven fabric 1 la is 
manufactured. 

[0050] Furthermore, only nonwoven fabric 11c may be supplied, without supplying only 
nonwoven fabric 1 lb to a production line, without supplying nonwoven fabrics 1 la and 11c 
among nonwoven fabrics 1 la-1 Ic, or supplying nonwoven fabrics 1 la and 1 lb. In this case, after 
rubber strand 16a is twisted around the yam supporter material 31, the horizontal elasticity 
compoimd sheet with which rabber strand 16a was joined to one side of nonwoven fabrics 1 lb or 
1 Ic is manufactured. Moreover, if nonwoven fabrics lib and 1 Ic are supplied without supplying 
nonwoven fabric 11a, the horizontal elasticity compound sheet with which mbber strand 16a was 
inserted among the nonwoven fabrics 1 lb and 1 Ic of two sheets will be manufactured. 
[0051] Although drawing 3 showed the example through which each of the yam supporter 
material 3 1 of a pair circulates, yam supporter material does not necessarily need to circulate. 
For example, you may make it mn the yam together with a product using the yam which has 
reinforcement as yam supporter material. In that case, the yam for support is removed in the 
phase where the last product was produced. Manufacture of such a method may suit more, when 
the nonwoven fabrics 11a, lib, and 11c without dimensional stability are used for a lengthwise 
direction. 

[0052] Moreover, although drawing 3 showed the example using the cable through which it 
circulates as yam supporter material 3 1, it is not necessary to necessarily use a circulation cable, 
and the circulation belt of the shape of a sheet of one sheet may be used as yam supporter 
material. In addition, although drawing 3 also showed the example of equipment in case the 
quality of the material of rabber strand 16a is thermoplastic elastomer, when the quality of the 
material of rabber strand 16a is natural rabber which does not show thermoplasticity, and rabber 
strand 16a lets out from a bobbin 33, the supply means of the adhesives to rabber strand 16a is 
needed, such as carrying out the spray of the adhesives to rabber strand 16a, and applying them 
to it. 

[0053] Drawing 4 is the side elevation showing the example of fiarther others of the equipment 
with which the manufacture approach of the horizontal elasticity compound sheet of this 
invention was applied. Drawing 5 is the plan of the manufacturing installation shown in drawing 
4 , and drawing 6 is the side elevation having expanded and shown the yam supporter material 

shown in drawing 4 and drawing 5 . 

[0054] In the manufacturing installation shown in drawing 4 and drawing 5 , the yam supporter 
material 71 of the shape of long and slender tubing of a pair keeps spacing in a longitudinal 
direction, and is arranged in parallel mutually. Each yam supporter material 71 is attached 
pivotable on the frame 82 by the bearing 91 of the pair attached in the both ends. Each yam 
supporter material 71 is supported by these frames 82 and the bearing 91. These yam supporter 
material 71 rotates in the same direction mutually according to the device mentioned later. 
[0055] The yam guide apparatus 72 for twisting rabber strand 16b around each edge of the yam 
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supporter material 71 of a pair is supported pivotable centering on the revolving shaft parallel to 
the yam supporter material 71 by the support device in which it does not illustrate. This yam 
guide apparatus 72 is rotated around the yam supporter material 71 of a pair by the device 
mentioned later. Rubber strand 16b has 200% or more of elasticity in the die-length direction. 
The yam guide apparatus 72 consists of hollow shaft 72a, perpendicular partial 72b, parallel part 
73c, and a piping member continuously prolonged in order of 73d of points. Hollow shaft 72a is 
arranged in the center of rotation of the yam guide apparatus 72, and sprocket 84d is prepared in 
the peripheral face of hollow shaft 72a. Perpendicular partial 72b was prolonged in the almost 
perpendicular direction to hollow shaft 72a, and parallel part 72c is prolonged in the direction 
parallel to hollow shaft 72a. 73d of points is prolonged toward the center of rotation of the yam 
guide apparatus 72 fi'om parallel part 72c, and the perimeter of the yam supporter material 71 of 
a pair is rotated. 

[0056] In hollow shaft 72a of the yam guide apparatus 72, the mbber strand 16b lets out fi-om the 
bobbin 75 around which mbber strand 16b was wound. After mbber strand 16b supplied to 
hollow shaft 72a is guided in the inside of the yam guide apparatus 72, it lets it out from 73d of 
points, and it is twisted around the yam supporter material 71 of a pair by rotation of the yam 
guide apparatus 72. Between hollow shaft 72a and a bobbin 72, the guide plate 87 with which 
hole 87a was formed is arranged, and mbber strand 16b from a bobbin 72 is sent in in hollow 
shaft 72a through hole 87a. It fishes in the connection of hollow shaft 72a and perpendicular 
partial 72b as the part except hollow shaft 72a of the yam guide apparatus 72, and the spindle 92 
is attached in it with the attachment rod 93 parallel to parallel part 72b for doubling. 
[0057] As shown in drawing 6 , screw slot 74a as the engagement section to which mbber strand 
16b twisted around the member engages with each peripheral face of the yam supporter material 
71 of a pair is formed over the other end from the die-length direction end section of the yam 
supporter material 71. screw slot 74a is for rotation actuation of the yam supporter material 71 
being alike, and moving it to the die-length direction of the yam supporter material 71, i.e., a 
lengthwise direction, with mbber strand 16b inserted in the slot. Moreover, each yam supporter 
material 71 is equipped with gearing 86a for rotating it, and screw slot 74b which lapped with a 
part of screw slot 74a is formed in the peripheral face of each gearing 86a. As shown in drawing 
5 , the horizontal array object 73 with which mbber strand 16b is arranged in a longitudinal 
direction, and becomes is formed with rotation actuation of each yam supporter material 71 
among them, and the horizontal array object 73 is made to convey in such yam supporter 
material 71 of the pair of a configuration by the lengthwise direction. In case mbber strand 16b 
which has the yam supporter material 71 top conveyed at this time passes the inside of a bearing 
91, and gearing 86a, it is transported to a lengthwise direction by the configuration of the screw 
slots 74a and 74b, without contacting members other than yam supporter material 71 . 
[0058] Between the yam supporter material 71 of a pair, the nip rolls 76a and 76b of a pair which 
put the horizontal array object 73 and rotate are arranged. Moreover, on nip rolls 76a and 76b, 
roll 81a for supplying 1 Id of nonwoven fabrics from the bottom among those rolls is arranged, 
and roll 81b for supplying nonwoven fabric 1 le from the bottom among those rolls is arranged at 
the nip rolla [ 76 ] and 76b bottom. With such a configuration, the horizontal array object 73 can 
be made to be able to put among nonwoven fabrics lid and 1 le with nip rolls 76a and 76b, the 
laminating of them can be carried out, and, thereby, the horizontal elasticity compound sheet 77 
which consists of a horizontal array object 73 and nonwoven fabrics lid and 1 le is produced. It 
comes to arrange a fiber in a lengthwise direction, and each of nonwoven fabrics 1 Id and 1 le has 



36 



100% or more of ductility in the longitudinal direction (cross direction). 
[0059] Heating-cylinder 78a and nip roll 79a which put 77 are arranged at the migration 
direction downstream of the horizontal elasticity compound sheet 77 sent out from the yam 
supporter material 71 of a pair in roll 81c and the horizontal elasticity compound sheet sent out 
from the roll. Furthermore, heating-cylinder 78b and nip roll 79b which put the horizontal 
elasticity compound sheet 77, and winding roll 81 e which rolls round the horizontal elasticity 
compound sheet 77 sent out from between them via roll 8 Id are arranged at the downstream. The 
motor (un-illustrating) as a rotation driving gear made to rotate it is connected to winding roll 
81e. In case the horizontal elasticity compound sheet 77 is twisted around the peripheral face of 
heating-cylinder 78a so that nonwoven fabric lie may contact the cylinder, in case the horizontal 
elasticity compound sheet 77 passes through a heating-cylinder 78a top, and it passes through a 
heating-cylinder 78b top, the horizontal elasticity compound sheet 77 is twisted around the 
peripheral face of heating-cylinder 78b so that 1 Id of nonwoven fabrics may contact the 
cylinder. 

[0060] Moreover, this manufacturing installation is equipped with the motor 83 as a driving 
means for rotating the yam guide apparatus 72 and each yam supporter material 71 . While 
revolving-shaft 85a for rotating one [ the yam guide apparatus 72 and ] yam supporter material 
71 is connected to the revolving shaft of a motor 83, sprocket 84a for rotating the yam supporter 
material 71 of another side through revolving-shaft 85b etc. is attached. Gearing 86b which gears 
with sprocket 84c for telling the power of a motor 83 to the yam guide apparatus 72 and gearing 
86a of one yam supporter material 71 is attached in revolving-shaft 85a. Chain 89a for telling 
power is attached in Sprockets 84c and 84d. On the other hand, sprocket 84b is attached in the 
end of revolving-shaft 85b, and gearing 86b which gears with gearing 86a of the yam supporter 
material 71 of another side is attached in the other end. Chain 89b for telling power is attached in 
Sprockets 84a and 84b. 

[0061] Furthermore, this manufacturing installation may be equipped with bobbin 75a around 
which the yam 90 supplied in the yam supporter material 71 was twisted if needed. The yam 90 
which it lets out from bobbin 75a is supplied in the yam supporter material 71 from the opening 
edge of the migration direction upstream of the horizontal array object 73 in the yam supporter 
material 71, and passes through the inside of the member. Therefore, yam 90 is conveyed 
through the inside of the yam supporter material 71 so that it may be located inside the loop 
formation of mbber strand 16b at the longitudinal direction both ends of the horizontal array 
object 73. Thus, by letting yam 90 pass to the both ends of the horizontal array object 73, rabber 
strand 16b is supported by yam 90 on a production line. Consequently, in the horizontal array 
object 73, the array of mbber strand 16b is held by yam 90, and the reinforcement of the 
horizontal elasticity compound sheet 77 improves. When the horizontal elasticity compound 
sheet 77 passes heating-cylinder 78a and 78b and the sheet becomes that a heating cylinder is 
likely to be pasted, yam 90 serves to pull apart the horizontal elasticity compound sheet 77 from 
a heating cylinder. 

[0062] Next, actuation of this manufacturing installation is explained. 

[0063] First, rubber strand 16b lets out from a bobbin 75 with rotation actuation of the yam guide 
apparatus 72, and the mbber strand 16b is supplied to the yam supporter material 71 through the 
yam guide apparatus 72. Supplied mbber strand 16b is twisted around the yam supporter 
material 71 of a pair, and is inserted in in each screw slot 74a. As for inserted-in mbber strand 
16b, the inside of screw slot 74a is sent to the longitudinal direction of the member by rotation 
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actuation of each yam supporter material 71 . And the horizontal array object 73 of a rubber 
strand is formed between the yam supporter material 71 of a pair of rabber strand 16b 
continuously supplied by rotation of the yam guide apparatus 72. 

[0064] Next, by nip rolls 76a and 76b, 1 Id of non woven fabrics is supplied to the top face of the 
horizontal array object 73, nonwoven fabric 1 le is supplied to the inferior surface of tongue of 
the horizontal array object 73, and those nonwoven fabrics are put between the horizontal array 
object 73 and coincidence which were spent by rotation of the yam supporter material 71 
between nip roll 76a and 76b. 

[0065] When the quality of the material of mbber strand 16b is thermoplastic elastomer, mbber 
strand 16b becomes the horizontal elasticity compound sheet 77 joined to nonwoven fabrics lid 
and 1 le by heating nip rolls 76a and 76b. Then, junction to mbber strand 16b and nonwoven 
fabrics 1 Id and 1 le is strengthened by inserting the horizontal elasticity compound sheet 77 into 
heating-cylinder 78a and nip roll 76a, and inserting it into heating-cylinder 78b and nip roll 76b 
further. And the horizontal elasticity compound sheet 77 is considered as the roll 80 rolled round 
by winding roll 8 1 e. 

[0066] Like [ when the basis weight of nonwoven fabrics 1 Id and 1 le is small ], with a 
production line, when conveyance of the horizontal elasticity compound sheet 77 is difficult, the 
yam 90 of high intensity is inserted in the handle part of the both sides of the horizontal array 
object 73 etc. as mentioned above by inelasticity, and even if easy [ in conveyance of the 
horizontal elasticity compound sheet 77 ] by the yam 90, it is good. In this case, the part in which 
yam 90 was inserted is removed and the horizontal elasticity compound sheet 77 can be used. 
[0067] In the manufacturing installation shown in drawing 4 - drawing 6 , the nonwoven fabric 
was supplied to the both sides of the horizontal array object 73, and the horizontal elasticity 
compound sheet by which mbber strand 16b was sandwiched from the upper and lower sides 
with nonwoven fabrics lid and 1 le was manufactured. On the other hand, a horizontal elasticity 
compound sheet can also be manufactured by supplying only either of the nonwoven fabrics 1 Id 
and He, and joining to the horizontal array object 73. 

[0068] Although drawing 4 and drawing 5 showed the case where the yam guide apparatus 72 
was a piece, the productivity of a horizontal elasticity compound sheet can be raised supplying 
two or more mbber strand by preparing many yam feed hoppers, and by forming a yam guide 
apparatus in multistage. Moreover, in order to produce the horizontal elasticity compound sheet 
with which mbber strands crossed diagonally the same with having explained in the 
manufacturing installation of drawing 2 or drawing 3 , a yam guide apparatus may be formed in 
multistage. In this manufacturing installation, according to the configuration of the screw slots 
74a and 74b formed in the yam supporter material 71 of a pair, and the physical relationship of 
the screw slots on the pair, mbber strand 16b which it lets out from the yam guide apparatus 72 
can be mostly made parallel with a longitudinal direction, or can carry out a skew to a 
longitudinal direction. 

[0069] Moreover, although drawing 4 - drawing 6 showed the example which makes mbber 
strand 16b unite with nonwoven fabrics lid and 1 le with the nip rolls 76a and 76b arranged 
between the yam supporter material 71 of a pair The group of mbber strand 16b arranged in the 
longitudinal direction between the yam supporter material 71 of a pair can be moved on heating- 
cylinder 78a with much yam through which it circulates, and it can also be made to unite with 
the nonwoven fabric supplied on the cylinder. 

[0070] Next, the ingredient used by each manufacturing installation mentioned above, the 
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description of the manufacturing installation, etc. are explained in detail. 
[0071] In the manufacture approach of this invention, what fabricated natural rubber, synthetic 
rubber, and thermoplastic elastomer in the shape of a strand is used as a class of rubber used as 
the ingredient, i.e., the elasticity elastomer, of a rubber strand. As this rubber strand, the thing of 
various configurations, such as a thing of the shape of a rectangular tape, may be used not only 
for the thing of a round head but for a cross-section configuration, and the strand may consist of 
a monofilament, and a cross-section configuration may be the multifilament which is the 
aggregate of a filament. Moreover, spinning of the rubber strand is carried out just before the 
process which twists a rubber strand around yam supporter material not only in the strand 
manufactured at the process other than the process explained with reference to drawing but in 
this invention, a rubber strand can be twisted around supporter material, or succeedingly, it is 
carrying out a laminating on a nonwoven fabric, and shortening of a process can also be attained. 
[0072] Moreover, in each manufacture approach mentioned above, using what was fabricated in 
the shape of a strand as an elastic body has the advantage that the strand fabricated so that 
vulcanization etc. might be given and it might be the easiest to demonstrate rubber elasticity can 
be used. Moreover, it is because it is suitable for using the rubber elasticity object of the minimal 
dose most effectively by arranging a strand efficiently in the flexible direction of a compound 
sheet. Moreover, generally a rubber elasticity object has a bad moldability, and especially the 
rubber elasticity object for which such flexible fitness, such as a spring material of the diaper 
which is having 200% or more of big telescopic motion repeated, is needed has a bad 
moldability. Then, it is most suitable to adopt shaping of the strand which is the simplest 
fabricating method. 

[0073] By the manufacture approach mentioned above, the quality of the materials of a rubber 
strand are thermoplastic elastomer, synthetic rubber, natural rubber, etc. as mentioned above, and 
the strand which has 200% or more of rubber elasticity-elasticity is used. However, it does not 
require to the residual distortion at the time of recovering, after the rubber strand developed 
200% being zero, and it can be used even if it has dozens of% of residual distortion. 
[0074] In the manufacture approach of this invention, especially thermoplastic elastomer suits as 
the quality of the material of a rubber strand. Possible [ junction of a rubber strand and a 
nonwoven fabric ] for thermoplastic elastomer only with heat, fi-om becoming simple [ a process 
], cost can be markedly made cheap and a horizontal elasticity compound sheet can be 
manufactured. 

[0075] As thermoplastic elastomer of a rubber strand, elastomers, such as a polyolefine system, 
synthetic rubber, a polyester system, a polyamide system, and a polyurethane system, are used. It 
expands and contracts for a high scale factor, and moreover, since the stress at the time of 
telescopic motion is small, it is [ among these ] most suitable [ the synthetic-rubber system or 
polyurethane system to which copolymerization of styrene and the olefin was carried out ] as an 
elastomer of a rubber strand. In addition, strands by heat etc., such as natural rubber with the 
difficult junction to a nonwoven fabric and vulcanization synthetic rubber, are pasted up on a 
nonwoven fabric by latexes, such as synthetic rubber and natural rubber, etc. among rubber 
strands. 

[0076] The fiber which constitutes the nonwoven fabric used as the ingredient of a horizontal 
elasticity compound sheet means the fiber of the wide sense which means both a staple fiber 
(short fiber) and a continuous filament. The fiber may be a fiber of semi-synthetic fibers, such as 
the thing and rayon which consist of a fiber of natural fibers, such as a thing which consists of 
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polymers for synthetic fibers, such as usual polypropylene, a polyamide, and polyester, and 
cotton, silk, and acetate. 

[0077] The nonwoven fabric used in case a horizontal elasticity compound sheet is manufactured 
needs to have at least 100% or more of ductility in the fixed direction. Thus, as an example of the 
nonwoven fabric which has 100% or more of ductility, there is a nonwoven fabric which the 
fiber arranged to the one direction, and the ductility of the nonwoven fabric of the array direction 
and direction of a right angle becomes 100% or more as indicated by JP, 8-1 74764, A and JP,1 1- 
222759,A. 

[0078] By the manufacture approach of this invention, it is the direction and the direction of a 
right angle which the fiber arranged, ductility is several % to dozens of % in the array direction 
of a fiber, the elongation stress of 1 00% or more of ductility of a nonwoven fabric is also large, 
and an elasticity compound sheet with dimensional stability is obtained in this direction. 
[0079] As a nonwoven fabric for elasticity compound sheets, nonwoven fabrics which consist of 
a continuous glass fiber filament, such as a nonwoven fabric which extended the span bond 
nonwoven fabric or the melt blow nonwoven fabric, and a nonwoven fabric explained in full 
detail to the vertical extension nonwoven fabrics (JP,3-36948,B, JP, 10-204767, A, etc.) of point 
invention by this invention persons or a nonwoven fabric which opened the tow and was 
arranged to the one direction, are used. Also to hundreds of telescopic motion of a repeat, these 
continuous glass fiber filaments do not have the omission omission of fiber, and suit the so- 
called lint fi"ee application. Moreover, the extended nonwoven fabric has reinforcement and 
dimensional stability in the extension direction, and the extended nonwoven fabric can also use 
the property by this extension with garments etc. fi"om becoming a glossy nonwoven fabric 
fiirther. 

[0080] hi this invention, although the nonwoven fabric for horizontal elasticity compound sheets 
was indicated to be the nonwoven fabric extended by the lengthwise direction, even if it is a 
nonwoven fabric extended to the 2-way, the nonwoven fabric with which balance in every 
direction has collapsed is also contained in the nonwoven fabric extended by the lengthwise 
direction (one direction) of this invention by making draw magnification of a lengthwise 
direction high. 

[0081] Moreover, the nonwoven fabric with which it comes to arrange a staple fiber also suits an 
one direction as a nonwoven fabric for horizontal elasticity compound sheets. The nonwoven 
fabric which consists of a staple fiber is cotton-aesthetic property, and a feel is good and is liked 
for the application referring to the skin. There is a web of a card riser etc. as a nonwoven fabric 
which the fiber which consists of a staple fiber arranged. 

[0082] Moreover, as another example of the nonwoven fabric which has 100% or more of 
ductility, by performing flexible processing, rib attachment processing including contraction 
processing or folding processing, and pleating, etc., you may process it into a span bond 
nonwoven fabric or the usual staple fiber nonwoven fabric so that it may have ductility in a 
longitudinal direction. 

[0083] With flexible processing, not only flexible processing of the narrow sense which gives a 
softening agent to a nonwoven fabric but shrink-proofing, such as Sanforizing, and processing 
used as a soft nonwoven fabric with big ductility by physical means by which a rib is not 
observed by appearance, such as embossing, are included. 

[0084] Contraction processing is processing which shrinks cloth physically or chemically, and it 
is common also in flexible processing mentioned above in part, including what is called milling 
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processing with which a fiber is made to become entangled. There is an approach indicated by 
JP,6-57620,A etc. as an approach of making a lengthwise direction or a longitudinal direction 

contracting cloth physically. 

[0085] Rib attachment processing prepares much regular or irregular small Siwa and **** in 
cloth including fold-up processing, pleating, etc., and processing which gives extensibility to 
cloth is said. A rib is put into a longitudinal direction, it considers as the example which enlarges 
ductility in a lengthwise direction, and SANHO rise processing (refer to U.S. Pat. No. 2324245 
specification), mechanical shrink-proofing, such as a double width SUTAFIN box (refer to JP,5- 
41742,B), processing using the manufacture approach of the crepe paper in the paper 
manufacture industry, processing that puts a rib into a lengthwise direction combining two rollers 
which have many slots in shaft orientations are mentioned. Moreover, it can also consider as the 
nonwoven fabric which has elasticity in a lengthwise direction or a longitudinal direction by 
devising an embossing pattern. It is processing [ which ], and it is contained in rib attachment 
processing as used in this specification when a peach and a rib arise. 

[0086] As for the nonwoven fabric for horizontal elasticity compound sheets, 200% or more of 
ductility is desirably required of an one direction at least 1 00% or more. When the ductility of 
the one direction of a nonwoven fabric was 100% or more, it has checked ft-om the experimental 
result that 200% or more of elasticity to repeat is shown as a compound sheet with an elastomer. 
[0087] The approach of this invention of manufacturing a horizontal elasticity compoimd sheet 
using these rubber strands and nonwoven fabrics has the process which manufactures the 
horizontal array object with which a rubber strand arranges and becomes a longitudinal direction 
mostly as mentioned above. 

[0088] Although it is contained also when the rubber strand has arranged the horizontal array 
object of a rubber strand in the longitudinal direction (cross direction), i.e., the longitudinal 
direction of a nonwoven fabric, and the rubber strand is carrying out the skew a little fi'om the 
longitudinal direction, a thing when an include angle with the smaller include angle which a 
longitudinal direction and a rubber strand make is smaller than 45 degrees is said. 
[0089] A rubber strand has the advantage which takes the above horizontal arrangement in the 
point which can arrange a strand effective in the direction of the purpose with a simple means. 
Moreover, lateral elasticity can be given in the minimum amount of strands. Moreover, when the 
rubber strand is carrying out the skew a little, or when it crosses, there is also a merit fi:'om which 
the elongation tension of a horizontal elasticity compound sheet can be adjusted, and early **** 
tension is small and becomes a mellow load elongation curve in the compound sheet with extent 
of the slant. 

[0090] A rubber elasticity property, ductility, endurance, etc. have the advantage which uses a 
rubber strand in this invention in the point which can use efficiently the established rubber strand 
manufactured appropriate. That is, it is because the width of face of selection of an ingredient 
side is wide that the strand with which it does not have the gestalt- fault to which the intersection 
part of elastic bodies becomes thick as compared with the case where the network of a rubber 
elasticity object, a nonwoven fabric, a film, etc. are used, and shaping was fabricated fi-om 
difficult natural rubber latex can be used etc. Moreover, the target load elongation curve, a 
hysteresis curve, etc. are realizable in the minimum amount of rubber fi-om those things. It is 
important also firom the field of such a product property that there are few amounts of rubber to 
be used not only with the field of economical efficiency but the product of these days expected 
the thin and light product. 
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[0091] By the manufacture approach of this invention, the means which twists the rubber strand 
on supporter material is used. The typical thing of the means which twists around supporter 
material the usual yam which does not have rubber elasticity has the technique (France addition 
JP,79765,B) developed by SHABANO of France, and various the amelioration invention is also 
made (France JP,1208968,B, JP,47-147913, JP,51-25433, JP,5 1-78879, A, etc.). These are the 
examples of a means to manufacture the horizontal array object of yam, by leading usual yam to 
the rotating yam guide apparatus, and twisting yam around the long and slender pivotable yam 
supporter material of the pair which set spacing and has been arranged. 
[0092] Moreover, a rabber strand makes it run the sheet-like belt which is yam supporter 
material, or the form-of-a-rope belt of a pair as other examples which twist another different yam 
around supporter material, and has the method which twists yam around the supporter material. 
As a typical example in the case of the usual yam which does not have rubber elasticity, there are 
some which were indicated by United States Patent specification No. 3041230 and JP,47- 
49796,B. 

[0093] Moreover, the typical example which twists around cylinder-like supporter material the 
usual yam which does not have mbber elasticity as an example which twists another different 
yam from a mbber strand around supporter material is indicated by United States Patent 
specification No. 2797728 and JP,40-35506,Y. 

[0094] By using the manufacture approach of the network established with the usual yam which 
is not mbber, this invention uses effectively the elastic body used in case a horizontal elasticity 
compound sheet is manufactured, and makes it possible to manufacture a horizontal elasticity 
compound sheet at a high speed in a simple manufacture process. That is, this invention is 
adapted for the mbber strand which has 200% or more of elasticity in the horizontal array means 
of the above-mentioned usual yam, and the description is in the point of having enabled it to 
manufacture a horizontal elasticity compound sheet, by joining the mbber strand to the 
nonwoven fabric which has 100% or more of ductility in a longitudinal direction further. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EXAMPLE 



[Example] (Example 1) The horizontal elasticity compound sheet was produced using the 
manufacturing installation shown in drawing 2 . The basis weight of 20g/the vertical array 
nonwoven fabric of m2 which extended the basis weight (mass per unit area) of 50g/the span 
bond nonwoven fabric made from polypropylene of m2 2.5 times to the lengthwise direction, and 
was obtained as a nonwoven fabric 1 1 was used. The nonwoven fabric 1 1 with a width of face of 
1200mm is twisted around the cylindrical supporter material 13 with a diameter of 320mm by 
which mold release processing was carried out of Teflon (trademark). And it is made to run a 
nonwoven fabric 1 1 on the cylindrical supporter material 13, and after spraying natural rubber 
latex on the vulcanized natural rubber strand (total fineness of 250tex), the rubber strand is 
twisted at intervals of 2.5mm pitch on the nonwoven fabric 1 1 it runs. 

[0096] Thus, the horizontal elasticity compound sheet was manufactured for the rubber strand a 
laminating and by joining on the nonwoven fabric 1 1 . The basis weight of the obtained 
horizontal elasticity compound sheet was 172 g/m2, and residual distortion was 7% when 200% 
of telescopic motion was repeated 20 times in the longitudinal direction of a sheet. 
[0097] (Example 2) The horizontal elasticity compound sheet was produced using the 
manufacturing installation shown in drawing 3 . The pair twisted the strand (total fineness of 
ISOtex) of SEES (styrene-ethylene butylene-styrene) system resin (Clayton G1857 made from 
shell JAPAN) yam supporter material 31 at intervals of 5mm pitch, and the horizontal array 
object 34 was formed. 

[0098] Then, the card web of the cotton which has 100% or more of ductility in a longitudinal 
direction by contraction processing was joined to the horizontal array object 34, and the 
horizontal elasticity compound sheet of basis- weight 145 g/m2 was manufactured. Even if it 
repeated 200% of telescopic motion 10 times in the longitudinal direction of a sheet, the 
horizontal elasticity compound sheet with which residual distortion has 15% of elasticity was 
obtained. 
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* NOTICES * 

JPO £uid INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the top view showing the horizontal elasticity compound sheet produced by the 
manufacture approach of this invention. 

[Drawing 2] It is the perspective view showing the equipment with which the manufacture 
approach of the horizontal elasticity compound sheet of this invention was applied. 
[Drawing 3] It is the perspective view showing other examples of the equipment with which the 
manufacture approach of the horizontal elasticity compound sheet of this invention was applied. 
[Drawing 4] It is the perspective view showing the example of fiirther others of the equipment 
with which the manufacture approach of the horizontal elasticity compound sheet of this 
invention was applied. 

[Drawing 5] It is the plan of the manufacturing installation shown in drawing 4 . 

[Drawing 6] It is the side elevation having expanded and shown the yam supporter material 

shown in drawing 4 and drawing 5 . 

[Description of Notations] 

1, 11, 11a, lib, 11c, lid, lleNonwoven fabric 

2a, 2b, 2c, 16, 16a, 16b Rubber strand 

12 Guide 

1 3 Cylindrical Supporter Material 

14 Turntable 

14a Fixed angular table 
14b Supporter material 
14c Support device 

15 Bobbin 

17, 34, 73 Horizontal array object 

18 Heating Roller 

19 Joint 

20, 37, 77 Horizontal elasticity compound sheet 

21 Knife 

22 Guidance Implement 
23a, 23b Nip roll 

24, 46a, 46b, 83 Motor 
25a, 25b, 45a, 45b, 45c Gear 
26 Shaft 
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27 Pulley 

28 Belt 

3171 Yam supporter material 

32 Ring 

32a Internal tooth 

33 Bobbin 
33a Shaft 

35a, 35b, 78a, 78b Heating cylinder 
36a, 36b Mold release sheet 
38 Winding Roll 
41a-41c Shaft 
42a-42c Belt pulley 

43a-43f, 44a, 44b, 50, 80, 81a, 81b, 81c, 81d Roll 

47 Rotation Knife 

48 Table 
48a Slot 

48b Accommodation bolt 
48c Shaft 

49 Roller 

51 Removal Section 

52 Spray Nozzle 

53 Interior Material of Proposal 
72 Yam Guide Apparatus 

72a Hollow shaft 
72b Perpendicular part 
72c Parallel part 
72d Point 

74a, 74b Screw slot 

75 75a Bobbin 

76a, 76b, 79a, 79b Nip roll 

81 Winding Roll 

82 Frame 

84a, 84b, 84c, 84d Sprocket 
85a, 85b Revolving shaft 
86a, 86b Gearing 
87 Guide Plate 
87a Hole 
89a, 89b Chain 

90 Yam 

91 Bearing 

92 Spindle 

93 Attachment Rod 



[Translation done.] 



45 



